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ABSTRACT
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2020

This Report describes the best current estimate of the Atlas-Centaur
VI (A/C-6) spacecraft flight path and the way in which the flight path
was obtained. This document also includes Orbit Determination Pro-
gram (ODP) printout data facsimiles.

I. INTRODUCTION

The Atlas-Centaur VI (A/C-6) spacecraft (see Ap-
pendix A) was launched from Cape Kennedy on August
11, 1965. The primary objective of the Atlas-Centaur VI
(A/C-6) mission was to demonstrate the Atlas-Centaur
capability. In support of this objective the Deep-Space
Network (DSN) provided almost continuous coverage

from injection to loss of signal at approximately 16 hr
after launch.

The best current estimate of the A/C-6 spacecraft flight
path and the way in which it was determined is de-
scribed. Information is presented on the tracking cover-
age, signal strengths, and the tumbling rate. The A/C-6
flight also resulted in a determination of the mass of the
Earth. There were insufficient data for the determination
of the station locations.

Section II of this Report summarizes the key spacecraft
events for the mission and describes the A/C-6 orbit in

terms of its trajectory parameters near the Earth and
in translunar flight.

Section III of this Report describes the Deep-Space
Instrumentation Facility (DSIF) transponder orbit deter-
mination. The solution for the mass of the Earth is com-
pared to determinations based upon the previous Ranger
missions.

Section IV describes the Air Force Eastern Test Range
(AFETR) tracking of the Centaur launch vehicle.

Section V summarizes the key events in the DSIF
tracking of the A/C-6 mission and gives a general de-
scription of the DSIF stations and tracking modes.

Section VI discusses the considerations associated with
the simulated midcourse maneuver.

A JPL internal document contains much additional
information on the A/C-6 in-flight operations.
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Il. TRAJECTORY DESCRIPTION

A. Launch Phase

The Surveyor Dynamic Model SD-2 was launched
from pad 36B at the Air Force Eastern Test Range
(AFETR), Cape Kennedy, Florida, on Wednesday
August 11, 1965, using a General Dynamics/Convair
Atlas-Centaur launch vehicle (A/C-6). Launch occurred
at 14:31:04.430 GMT. Two seconds after liftoff, the
launch vehicle began a programmed roll that oriented
the vehicle from an azimuth of 115 deg to a launch
azimuth of 94.539 deg. At 15 sec a programmed pitch-
over maneuver was initiated. The Atlas booster engines
were shut off, and jettisoned. The Atlas sustainer
engine continued to provide thrust. The insulation panels
and the payload shroud were jettisoned. The sustainer
engine was shut off, and Atlas-Centaur staging occurred
at 236.6 sec after liftoff.

At 244.01 sec, the Centaur main engines were started.
Injection into the transit trajectory occurred at 679.07 sec
after liftoff, when the Centaur main engines were cut off.
The spacecraft was physically separated from the Centaur
vehicle at 747.77 sec. The Centaur was then turned
180 deg and a retro maneuver was initiated. The Mark
Event time for retro start was not received in real time,
but occurred at 737.44 sec after liftoff. Completion of this
retro maneuver occurred at 1854.07 sec after liftoff. Mark
Events are shown in Table 1. They cover the period from
liftoff to the end of Centaur retro thrust.

The launch phase ascent trajectory profile is illustrated
in Fig. 1. The sequence of events from launch to the
acquisition of the spacecraft by the Earth is shown in
Fig. 2.

Table 1. Summary of mark events*

Nominal time Real time Post-flight time
Mark Event
L + time GMT GMT L + time GMT L + time
0 Lift-off (2-in. motion) L+0 14:31:00.000 14:31:04:430 14:31:04.430
1 Atlas booster-engine cutoff 142.6 14:33:22.600 14:33:36:370 141.94 14:33:26.2 142.77
2 Atlas booster-engine {ettison 145.7 14:33:25.700 14:33:29.6 145.17 14:33:29.6 145.17
3 Centaur insulation-panel jettison 172.6 14:33:52.600 14:33:56.5 172.07 14:33:56.5 172.07
4 Centaur nose-fairing jettison 197.6 14:34:17.600 14:34:21.0 196.57 14:34:21.0 196.57
5 Atlas sustainer-engine cutoff 234.9 14:34:54.9 14:34:58.8 234.37 14:34:58.5 234.07
6 Atlas vernier-engine cutoff 234.9 14:34:54.9 14:34:58.8 234.37 14:34:58.5 234.07
7 Atlas-Centaur separation 236.8 14:34:56.8 14:35:01.0 236.57 14:35:01.0 236.57
8 Centaur main-engine start 243.4 14:35:03.4 14:35:08.44 244.01 14:35:08.4 243.97
9 Centaur main-engine cutoff (injection) 675.2 14:42:15.2 14:42:23.6 67917 14:42:23.505 679.075
13 Surveyor landing-gear-extend command sent 706.4 14:42:46.4 14:43:10.3(?) 725.87(?) 14:42:51.02 706.59
14 Surveyor omni-antenna-extend command sent 716.9 14:42:56.9 14:43:18.0(?) 733.57(?) 14:43:01.39 716.96
15 Surveyor high-power transmitter ON 737.4 14:43:17 .4 Not Available 14:43:21.87 737 .44
16 Centaur/Surveyor electrical disconnect 742.9 14:43:22.9 14:43:26.8 74237 14:43:26.8 742.37
17 Centaur/Surveyor separation 748.4 14:43:28.4 14:43:32.2 747.77 14:43:32.215 747.785
18 Centaur retro start 873.4 14:45:33.4 Not Available 14:45:37.2 872.77
19 End retro-maneuver thrust 1854.4 15:01:54.4 15:01:59.0 1854.57 15:01:58.5 1854.07
*The mark events given in this table and the text were obtained from a JPL internal document.
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B. Actual Trajectory of Spacecraft

Injection, defined here as Centaur main engine cutoff
(MECO), occurred at 14:42:23.6 GMT on August 11, 1965
at a geocentric latitude and longitude of 23.0 and 307.4
deg, respectively. The Centaur/Spacecraft combination
was in sunlight at injection and never entered the Earth’s
shadow during the lifetime of 20 hr.

Figure 3 shows the Earth track of A/C-6. Figures 4
and 5 are plots of probe geocentric radius and velocity
vs time from MECO.

The Sun-probe-Moon, Earth-probe-Moon, and Earth-
probe-Sun angles vs time from MECO are shown in
Fig. 6.

Using the best set of in-flight injection conditions
available, the spacecraft trajectory was integrated out
from MECOQO using the space trajectories program
described in Ref. 1 and 2. This trajectory is given in
Appendix C. A plot of the trajectory projection on the
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400

300 ,/
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Fig. 4. Probe geocentric radius

Earth’s equatorial plane for 100 days is shown in Fig. 7.
It is interesting to note that although the trajectory was
chosen from one that was originally targeted to impact
the Moon and then biased in time to preclude impact,
it comes within 66,000 km of impact at the radius of
closest approach (RCA). The original orbit is perturbed
considerably during this pass of the Moon. To illustrate
the magnitude of this perturbation, a plot of the orbital
energy vs time from MECO is shown in Fig. 8.
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ill. ANALYSIS OF DSIF TRANSPONDER TRACKING DATA

A. Introduction

The purpose of this section is to present the techniques
used to determine the best estimate of the A/C-6 space-
craft flight path, and other significant results obtained
from the DSIF tracking data. Not only was it possible to
determine the spacecraft flight path to a high degree of
accuracy, but, in addition, confirmation of the mass
of the Earth was obtained.

The Orbit Determination Program (ODP) of the
Jet Propulsion Laboratory (JPL) (Ref. 3) is the principal
analysis tool. This program utilizes an iterative, modified-
least-squares technique to find the initial conditions at
injection epoch which causes the weighted sum of
squares of the residuals (observed minus computed) to be
minimized. The term “modified” is used to indicate that
the weighting of individual data types is accomplished in
a different manner than in the usual least-squares
method.

The initial real-time estimate of the A/C-6 spacecraft
orbital elements, ignition conditions, and initial DSIF

acquisition information were provided by AFETR. These
elements were obtained from tracking the Centaur
vehicle C-band transponder during the period from
injection into lunar transfer orbit to Centaur spacecraft
separation by the AFETR tracking stations. AFETR
tracking data were not used for the flight path deter-
mination results presented in this section; however,
Appendix E is included to show the residuals of the
AFETR data compared to the DSIF orbit. A complete
discussion of the AFETR data may be found in Section V.

B. Summary of Data Used in Orbit Determination

The DSIF tracking stations provided continuous track-
ing data from shortly after transfer orbit injection until
loss of signal. Figure 9 summarizes the tracking station
view periods and their data coverage for the entire
mission. Figures 10, 11 and 12 are tracking station
stereographic projections which show the trace of the
spacecraft trajectory for the view periods shown in Fig. 9.
A more complete sequence of tracking events and ground
station tracking modes may be found in Section VI.
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Table 2 summarizes the tracking data used for both
the inflight and postflight orbital calculations and
analyses. This table provides a general picture of the
performance of the data recording and handling systems.
The JPL Tracking Data Processor (TDP) and the
Orbit Data Generator (ODG) computer programs (Ref. 4)
are used to edit all incoming tracking data, and to pre-
pare a data tape for input to the ODP. The total number
of data points received are shown in column 3, and the

JPL TECHNICAL REPORT NO. 32-911

number of points rejected by the editing program are
shown in columns 5, 6 and 7. The points in column 6 are
the result of applying a doppler differencing test to
detect gross errors. Hence, whenever a bad point is
found, the following point will automatically fail the
difference test and be rejected. It should be noted that
during flight operations, no attempt is made to recon-
struct data points which were rejected for bad format.
A data point is given a bad data condition code when

Table 2. Summary of data used in orbit determination

Number Points lost Rejection
Station S':rt of E:d'of Points  |of points | Bad due to B::d?'?;: Blunder | limits on
Data type n ': (Gt;;;) (G‘;A?) received | used in | format | adjacent |€ d points | blunder Comments
umber po ) (3)  |real time | (5) point ‘;’7;’ (8) points
) ) (6) ®)
51
One-way 145621 150211 81 ] 2 - 36 - —
doppler (C1)
Three-way — — 0 —_ - — — — —
doppler (C3
PP ) 10 sec from 1502 21 to 1533 41
Two-way 150221 | 015502 | 500/10 s 792 43 102 40 34 1 eps 1 min from 1533 41 to 16 13 41
doppler (CC3) 530/1m 10 sec from 16 13 41 to 17 05 41
1 min from 17 05 41 to 01 5502
Hour angle 145621 |[015502| 1111 499 44 - 16 106 | 0.06 in trom
(HA)
Declination 14 56 21 | 01 55 02 1111 499 44 - 16 106 0.06
(Dec)
1"
One-way 021102 | 022702 18 0 - - 7 - -
doppler (C1)
Three-way 06 03 02 | 06 50 02 48 0 V] — 3 0 -
doppler (C3)
Two-way 0228 02 | 0558 02 212 133 2 8 1 1] - 69 points lost in data handling
doppler (CC3) system 02 50 02 to 03 59 02
Hour angle 02 1102 | 06 54 02 282 0 3 —_ 21 [+] —_
(HA)
Declination 021102 | 06 54 02 283 0 3 - 21 0 ot
(Dec)
42
Three-way 054502 |06 02 02 18 0 0 — - 1 100 cps
doppler (C3)
Two-way 06 03 02 | 06 50 02 48 42 1 4 2 [ -
doppler (CC3)
Hour angle 05 48 02 | 06 50 02 64 0 0 - 4 0 -
(HA)
Declination 054802 | 06 50 02 64 0 2 - 4 1] —
(Dec)

13
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automatic detectors, at the tracking stations, sense that
the data would be unusable. These detectors have manual
overrides which are used whenever an equipment mal-
function is suspected, and during periods when the trans-
mitter is being retuned prior to sending commands to the
spacecraft or transferring transmitting assignment to
another station. The reason for the excessive number of
points shown in column 7 for the first pass for Station 51
is given in Section V. Otherwise, the number of rejected
points shown in columns 5, 6 and 7 appear reasonable.

The blunder points shown in column 8 result from
applying the rejection limits seen in column 9. These
limits are based on experience gained in previous mis-
sions, and on the philosophy that it is better to imme-
diately reject questionable points, which could create
difficulties in converging to an orbit, than to attempt to
salvage every point. This is particularly true when very
few data are available during the early phase of the
mission.

C. Data Weighting and Error Sources

In the modified-least-squares method used in the ODP,
the weighting values for the individual data points are
determined by the expected (or measured) “effective
variances.” The weighting scheme used in the program
was developed by T. W. Hamilton® and considers all
known error sources to determine the “effective variance.”
Error sources associated with the data are divided into
two types, viz., those associated with (1) two-way and
three-way doppler, and (2) hour angle (HA) and declina-
tion (Dec).

The error sources for two-way and three-way doppler
are:

1. Trajectory computation errors due to rounding
errors in the Cowell integration (Ref. 7).

1This approach was first used at JPL by A. R. M. Noton in “Effect
of Correlated Data in Orbit Determination From Radio Tracking
Data,” August 1959 (internal communication). Further discussion
was given by A. R. M. Noton, E. Cutting, and F. Barncs (Ref. 5).
T. A. Magness and J. B. McGuire have developed mathematical
expressions to contrast the performance of least-squares, modified-
least-squares, and minimum covariance estimators in terms of the
eigenvalues and eigenvectors of the data noise covariance matrix

(Ref. 6).

2T. W. Hamilton, “A-prioi Weighting Coefficients,” April 12,
1962 (internal communication).
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2. Doppler counter rounding errors due to “start” and
“stop” gate pulses not occurring at times such that
an integral number of cycles has passes, or by varia-
tions between “start” and “stop” pulses.

3. Ground station transmitter reference frequency
errors either in absolute frequency or reference
oscillator frequency drift. The reference frequency
is controlled by a temperature stabilized, voltage
controlled oscillator (VCO) or a frequency synthe-
sizer (SYNTHESIZER) driven by a rubidium fre-
quency standard. The drift rate is 1 part in
10¢/15 min for the VCO, and less than 3 parts
in 10"/hr for the rubidium standard.

4. Doppler counter error due to dropped or added
cycles in the presence of a low signal-to-noise ratio.

5. Refraction correction errors due to the difference
between the atmospheric model in the ODP and the
actual atmosphere at a given time.

6. Spacecraft antenna motion caused by spacecraft
tumbling or stabilization motion.

The error sources associated with angular data (HA
and Dec) are:

1. Angle jitter or variation about the aiming point
caused by the antenna drive servomechanisms.

2. Angle correction errors caused by differences be-
tween the empirical correction model, which is
based on the antenna optical axis, and the RF
pointing axis.

3. Angular encoder readout errors caused by inac-
curacies in compensation cams. Resolution is plus
or minus one count which corresponds to 0.002 deg.

4. Refraction correction errors due to the difference
between the atmospheric model used in the ODP
and the actual atmosphere at a given time.

The manner in which the error sources enter into the
weighting scheme may be seen in the following expres-
sion which is used to compute the effective variance o2
for weighting a given data point:

6

A §2 gz max Tcorrelnuon
of = i & ], —————
i=1 Tsample




where

8i

e

B>

A . . . .
Teorreration = correlation width,” in sec, of the basic
error source

basic error source

Tsampre = sample spacing, in sec

variance of the basic error source
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Table 3 shows the functional form of the sensitivity
coefficients associated with HA, Dec, and two- and

sensitivity coefficient

Table 3. Sensitivity coefficients g; for HA, Dec,
two-way doppler, and three-way doppler

cos (Dec)

¢ = geocentric latitude of tracking station
Y = elevation angle
o = azimuth angle
Ary = refraction correction for elevation angle
= 57.2957795 n b, b,/340.0, for y < 03 rad
= 57.2957795n X 10~ cot y, for y > 0.3 rad
n = index of refraction, nominally 340.0
b= 1.0 — (1.216 X 10°b; y) — (51.0 — 300.0 y) V by
b. = [7.0 X 107'/(0.0589 + y)] — 1.26 X 107
b, = 1/10° (r — RE)
r = geocentric radius to spacecraft
RE = Earth’s radivs
Arp = 0.0018958 | (sin A + 0.06483)"* — (sin B + 0.06483)""* | n/340.0
A=Yy +T1.7/2
B=y—-71.v/2
T. = doppler count interval, sec

p = range from station fo spacecraft

Sensitivity coefficient
Error source H I Declinati
°'2;‘:')‘9 e ec"l;:)non Two-way doppler Three-way doppler
1 1/cos (Dec) 1 1 1
2 1 1 /7. 1/7.
3 1 1 p/c 1
4 Ar (HA) Ar (Dec) 1/ V3l 1V 3T,
5 - — Arp (Arpr + Arp,)/2
6 - — 1 1
cos ¢ sin” (HA)
Ar (HA) = ¢_— (Ar y)
cos'ysino
cos Y sin ¢ — sin Y cos ¢ cos 0
| Ar (Dec) = k4 ¢ L4 (Ar y)

three-way doppler. Teampic is obtained directly from the

15
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sample time indicated in the tracking data. The numerical
values used for Tcorreration @nd s% are based on a prior
knowledge of the individual tracking stations gained
from previous missions and on error models for the
various error sources. Table 4 presents values of g, s,

Teorreration, and the resulting contribution to the total
weight from each basic error source computed at two
different times along the trajectory. The individual data
weights for the entire trajectory for a given orbital cal-
culation may be seen in the tracking data residual listings
in Appendix E.

Spacecraft tumbling was considered to be the major
error source contributing to the total weight. Figure 13
presents a dramatic example of doppler. sensitivity to
spacecraft motion. The doppler residuals were observed
at Station 51 during the early part of the mission when it
was taking 10-sec doppler data. Figure 14 shows how the
doppler would look without the tumbling and also pro-
vides a comparison of the difference in the noise levels
between the two.

The analysis of the tumbling is done by considering
the noise to be an additional velocity in the form

Ap=u)lCOSmt

where

I = 2.5 (distance from c.g. to antenna in meters)

o (rotation rate of spacecraft in rad/sec)

m
T
T = 200 (period of tumbling in sec)

Then by assuming a zero mean and by taking the
root mean square (rms) we have

ol
8 = —2-(meters/sec)

Table 4. Contribution from individual error sources to total weight for Atlas-Centaur VI mission

L/S band doppler (range = 55,000 km) $ band doppler (range = 160,000 km)
Error source Correla- Correla-
2 2 tion 2 2 2 2 tion 2 2
9; s; width, o 1eps g9; s; width, 0 1 eps Comments
sec sec
(1) Computing 1 0.84 X 107°| 36,000 50.4 X 107* 1 6.9 X 10| 36,000 |39.0 X 107"
error
(2) Counter 2.78 X 107 0.16 i 0.47 X 10! 278 X 10 0.16 1 0.47 X 107
rounding
error
(3) Transmitter 0.034 600 0.284 600
reference
frequency
error
(4) Dropped or 556 X 10 0.1 2.5 556 X 107" 556 X 10" 0.1 2.5 556 X 10"
added cycles
(5) Refraction 111X 10" 0.04 1,000 0.007 X 107 111 x10° 0.04 1,000 {0.007 X 10
correction
error
(6) Spacecraft 1 0.097 50 0.097 1 0.75 50 0.75
motion
6 ]
E o 2 = 0097 E o2 =075
Total =) i=1
o = 031 o = 0.865

16
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Table 4. (Cont‘d)
Early angles (range = 55,000 km) 3-way doppler S band (range = 160,000 km)
Error source Correla- Correla-
2 2 tion 2 2 2 2 tion 2 2
9; o width, 0 ;1 deg 9; o] width, | 7' °PS Comments
sec sec
(1) Angle jitter Dec = 1 9.0 X 10°° 1 Dec = 0.09 X 107 1 6.9 X 10°°| 36,000 (1) Computing
HA = 1.026 HA = 0.0924 X 10 error
(2) Angle cor- 1 1.0 X 107'{20,000 333.33 X 10°* 278 X 10°* 0.16 1 0.04 X 10°* (2) Computer
rection error rounding
error
(3) Angle en- 1 1.44 X 107°| 1 0.0144 X 107" 0.284 600 (3) Transmitter
coder error reference
frequency
error
(4) Refraction Dec = 1.26 X 10°'| 4.0 X 107} 1,000 |Dec = 0.84 X 10°* | 5.56 X 10°° 0.1 25 |556 X 107* | (4) Dropped or
correction HA = 2.48 X 107 HA = 165 X 107" added cycles
error
.11 X 10°° 0.04 1,000 | 0.007 X 107*| (5) Refraction
correction
error
1 0.75 50 0.75 (6) Spacecraft
motion
6 6
2 V= 334.27 X 107 (Dec) 2
Z" i E o =075
y = 335.06 X 10~ (HA) !
i=1 i=1
Total
= 0.183 (Dec)
4 o = 0.865
= 0.183 (HA)
Note: sample rate = count time = 60 sec
i 1/2 6 1/2
o = 2 _ 2 2 Teorretation
= E o . = E g ;s . max { ], ————
! ! " Tewmple
i=1 i=1
1.000
2
a
© PERIOD =200 sec
g 0 ° ©o° ©%
o]
() O O
S 0© o o0
3 o o ©
& O
-1.000
o] i 2 3 4 5 6

TIME FROM AUG 11, 1965, I5 hr 20 min GTM, min

Fig. 13. Station 51 doppler variation due to spacecraft tumbling
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TIME FROM MAR 28, 1965, 02 hr 00 min GMT (ITERATION 3}, min

Fig. 14. Normal S-band data without tumbling

or in cps we have

wl*
§ = — {L-s conversion from (meters/sec) to cps }
ve U?

. Tc T i
In order to complete the formula g* s max{ 1, __O”em”m}
sample

we employ

Tcorrelation =

NS

In Table 3 it may be seen that the effect on the total
weight for the doppler counter error sources (rounding
and added or dropped cycles) may be minimized by
using a long counting base. This is accomplished at the
DSIF stations by taking continuous count doppler with a
dual counter system. That is, one counter continuously
counts cycles that have passed from some start time.
When it receives a pulse to supply a doppler sample, it
transfers its contents to another counter without inter-
rupting its counting action. The contents of the second
are then translated from binary-coded decimal (BCD) to
decimal and punched on paper tape. Doppler refraction
correction (error source 5) is not a predominant error
source except possibly for the early part of a mission
when the elevation angle rates are high.

For the angular data types (HA, Dec), the predomi-
nant error sources are angle correction errors and encoder
errors. During A/C-6, correction errors of 0.06 deg and
encoder errors of approximately 0.02 deg peak-to-peak

18

were noted. Plots of these errors may be seen in
Fig. 15 and 16 in which the residuals represent the
error remaining after the angle corrections had been
applied. Due to these large errors, angular data were not
used in the orbit calculations except during the early
phase of the mission. They were very helpful in obtaining
the first orbital estimates. The contribution due to re-
fraction correction errors was relatively small for local
elevation angles greater than 17 deg. The effect of angle
jitter errors on the total HA weight was determined by
the declination angles seen during the mission. For
A/C-6, declination angles ranged between 30 and
330 deg. Table 3 shows that this error source contributes
very heavily to total HA weight for declination angles
near 90 and 270 deg.

For both doppler and angular data, an additional error
source exists, namely, the differences in absolute time
between the station clocks. The effect of such biases on
the estimate of the A/C-6 flight path is considered small.

The sample spacing to be used at the tracking stations
is determined by the tradeoff between doppler counter
rounding errors and truncation errors occurring in the
doppler frequency computations. However, when a sam-
ple time of 60 sec or greater is allowable, the policy has
been to sample every 60 sec. This allows for better
evaluation of station performance. The expression used
in the ODP for these computations is

1 T+ 1/27
fltaw) = = / F(T)dt
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HOUR ANGLE RESIDUAL, deg

DECLINATION RESIDUAL, deg

|
(=3
o
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Fig. 15. Station 51 angular residuals vs hour angle
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where

f(ts) = the averaged integrated doppler frequency,
which should be observed by a station at
time ¢,

T

toy — 1/27

7 = sample spacing

F(t) = the instantaneous frequency of the doppler
shift which should have been observed at
time ¢

This integral is evaluated by expanding a Taylor series
about T and integrating term by term leading to

2

flta) = F(T) + 57 F(T) + O(F™)

Thus, the truncation error is a function of + and the
fourth derivative of the frequency (which is, in turn,
dependent on the fifth derivative of range).* For this
mission sample spacing had to be reduced during the
near Earth phase of the flight. For this phase a sample
spacing of 10 sec was used. At all other times, a
sample spacing of 60 sec was used. It is believed that the
total weight applied to angular and two-way doppler

*See Ref. 8 for detailed explanation and doppler equations.

data is somewhat conservative, and that all error sources
which contribute a measurable amount of the total
weight have been taken into account.

D. Orbit Based on DSIF Tracking Only

Table 5 summarizes the data used for the post-flight
analysis of the data, and presents the statistics pertaining
to these data. It will be noted that only two-way doppler
data were used in the orbit calculation. Angular data
were not used because of biases due to the inadequacy
of the angular correction model. These biases may be
seen in Fig. 15 and 16, and the correction model errors
will be explained more fully in Section V. The three-way
doppler was not used because known clock rate biases
(See Fig. 31, 32, and 33) exist, and at present the ODP
cannot solve for them.

From Table 5 it may be seen that the noise level
for Station 51 was approximately 0.226 cps, while for
Stations 11 and 42 it varied between 0.467 and 0.425 cps.
The high level of the noise is primarily due to the
spacecraft tumbling. The difference in the noise levels
between DSIF Station 51 and Stations 11 and 42 may be
explained by the fact that Station 51 is an L/S station,
while the other two are S-band stations. The spacecraft
tumbling will be “magnified” more in the S-band doppler
than in the L/S doppler since S-band doppler frequency
is approximately 214 times that for L/S. Residual plots
for the data may be seen in Fig. 17 through 33. It should

Table 5. Statistics on DSIF data

P:uzmber Standard M
Station °d “Way | deviation® ean Remarks
oppler (cps)
R (cps)
points
DSIF 51 792 2260 —.0031 Above 17° elevation, L/S band data 10 and 60 sec
sample rate
4 .1470 0241 Below 17° elevation, L/S band data 60 sec
sample rate
DSIF 11 86 .4690 .0043 | Below 17° elevation, S band data 60 sec
sample rate
114 4610 —.0122 | Above 17° elevation, S band data
DSIF 42 29 .4330 .0119 | Below 17° elevation, S band data ; 60 sec
le rat
14 4130 —.0217 | Above 17° elevation, S band data sample rate
“ln the A/C-6 station configuration:
For L/S band frequency, 5.6 cps = 1 m/sec.
For S band frequency, 15.5 cps = 1 m/sec.
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DECLINATION, deg

HOUR ANGLE, deg

2-WAY DOPPLER, cps

TIME IN MINUTES FROM AUG. It, 1965 14 hr 56 min GMT, ITERATION

Fig. 17. Station 51 two-way doppler and angle residuals; start 14%:56™ GMT
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HOUR ANGLE, deg DECLINATION, deg

2-WAY DOPPLER, cps
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TIME IN MINUTES FROM AUG. Il, 1965 6 hr 58 min GMT, ITERATIONI

Fig. 19. Station 51 two-way doppler and angle residuals; start 16":58™ GMT
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Fig. 20. Station 51 two-way doppler and angle residuals; start 17:58™ GMT
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Fig. 21. Station 51 two-way doppler and angle residuals; start 18":58™ GMT
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Fig. 22. Station 51 two-way doppler and angle residuals; start 19":58™ GMT
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Fig. 23. Station 51 two-way doppler and angle residuals; start 20":58" GMT
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Fig. 24. Station 51 two-way doppler and angle residuals; start 21":58™ GMT
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Fig. 25. Station 51 two-way doppler and angle residuals; start 22":58™ GMT
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TIME IN MINUTES FROM AUG. 12, 1965 0O hr 09 min GMT, ITERATION |

Fig. 26. Station 51 two-way doppler and angle residuals; start 00":09™ GMT
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Fig. 28. Station 11 two and three-way doppler residuals; start 02":31™ GMT
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Fig. 30. Station 11 two and three-way doppler residuals; start 04":31™ GMT
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Fig. 31. Station 11 two and three-way doppler residuals; start 05":31™ GMT
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Fig. 32. Station 11 two and three-way doppler residuals; start 06™:31™ GMT
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be noted that these plots are not from the final DSIF
run given in Appendix E, but they deviate only by an
insignificant amount from the residuals in that orbit.

Table 6 Column 1, shows the parameters that were
estimated. Columns 2 and 3 provide the units and where
appropriate give the ¢ priori information used. Column 4
gives the solution values obtained at injection epoch.

Column 5 provides the solution at nominal maneuver
epoch. Column 6 gives the a priori values used for the
statistics, while columns 7 and 8 provide the final solu-
tion statistics that were obtained.

Table 7 provides essentially the same information,
except that the conditions are converted to Earth-fixed
spherical coordinates and their uncertainties.

Table 6. Values of estimated cartesian parameters and statistics at injection and nominal midcourse epoch

lSlundard deviation (10)
Nominal At nominal
. . At injecti A Priority .
Pnrumefe;: )eshmmed U(;l)fs ::lel:ie epoch® m:::;:lber used (10) (as injection At nominal
(4) (6) epoch® maneuver
3) (5) It} gpochb
(8)
Space-fixed geocentric equatorial cartesian coordinates:
X km —3713.0018 55364.576 3.15 x 10 1.187 5935
Y km 4765.1105 | —136098.81 3.15 X 10"  0.429 3.578
z km 2561.1945 —73582.973 3.15 X 10°  0.973 4.936
DX m/sec ~8732.4204 1058.6097 | 3.15 X 10° 0.956 0.053
DY m/sec —5812.5542 —1458.6207 | 3.15 X 107 2.323 0.155
DZ m/sec —3240.0480 —784.38339 3.15 X 10° 4.967 0.238
GMg km'/sec® | 398601.33 398601.36 1.0 0.975
“Injection epoch = August 11, 1965, 14:42:23.600 GMT.
"Nominal maneuver epoch = August 12, 1965, 06:24:00.000 GMT.

Table 7. Values of estimated spherical parameters and statistics at
injection and nominal midcourse epoch

Standard deviation (10)
c e Uni At injection A inal .
orresp 9 par s nits epoch” m:"::':':f At injection At nominal
P epoch® maneuver
P epoch®
Earth-fixed spherical coordinates:
Radius (R) km [ 6561.4366 164324.60 0.596 0.476
Latitude (LAT) deg 22.975688 —~26.602004 0.0114 0.0019
Longitude (LON) deg 307.47638 235.64053 0.0066 0.0025
Velocity (VE) km/sec| 10.560146 10.460569 0.503 0.175
Pitch angle (PTE) deg — 2.9552299 10.554019 0.0049 0.0002
Azimuth angle (AZE) deg 108.16845 270.45847 0.0339 0.0013
*Injection epoch = August 11, 1965, 14:42:23.600 GMT.
PNominal maneuver epoch = August 12, 1965, 06:24:00.000 GMT.
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Table 8. Correlation matrix on cartesian data at injection epoch

Parameters X Y z DX DYy Dz KE
X 0.10000000 01 | —0.94079937 00 0.97651053 00 | —0.99571592 00 | —0.96506704 00 0.98442870 00 0.11678495 00
Y —0.94079937 00 0.10000000 01 | —0.98711815 00 0.93169178 00 0.96059220 00 | —0.96146580 00 [ —0.16372974 00
z 0.97651053 00 [ —0.98711815 00 0.10000000 01 | —0.96382396 00 | —0.98206911 00 0.98753442 00 0.15974564 00
DX —0.99571592 00 0.93169178 00 | —0.96382396 00 0.99999999 00 0.94170830 00 | —0.96769943 00 | —0.11199609 00
DY ~0.96506704 00 0.96059220 00 | —0.98206911 00 0.94170830 00 0.10000000 01 | —0.99602211 00 | —0.18409328 00
(274 0.98442870 00 | —0.96146580 00 0.98753442 00 | —0.96769943 00 | —0.99602211 00 0.10000000 01 0.16408975 00
GM ® 0.11678495 00 | —0.16372974 00, 0.15974564 00 | —0.11199609 00 | —0.18409328 00 0.16408975 00 0.10000000 01
Table 9. Covariance matrix of estimated parameters at injection epoch
A. Covariance matrix of estimated parameters at injection epoch
Param-
eters Units X Y 4 DX DY Dz GM ¢
X km 0.14099796 E-O1| —0.47942991 E-00| 0.11281192 E-01| —0.11307209 E-02|—0.26620341 E-02 0.58058555 E-02§ 0.13515949 E-00
Y km 0.18418039 E-00|—0.41215682 E-00| 0.38239087 E-03| 0.95765809 E-03 |—0.20494205 E-02 —0.68486113 E-01
z km 0.94654947 E-00| —0.89677384 E-03|—0.22195424 E02| 0.47719892 E-02| 0.15147952 E-00
DX km/sec 0.91459139 E-06| 0.20920868 E-05|—0.45965246 E-05|—0.10439259 E-03
DY km/sec 0.53963421 E-05|—0.11491964 E-04|—0.41681267 E-03
DZ km/sec 0.24668974 E-04| 0.79434698 E-03
GM g [km*/sec” 0.94996254 E-00
Table 9. (Cont'd)
B. Covariance matrix of Earth-fixed spherical parameters at injection epoch
Poram™ | Units R LAT LON VE PTE AZE
R km 0.35487660 E-00 —0.67032590 E-02 0.38563099 E-02 —0.29943520 E-03 0.28790020 E-02 0.19897844 E-O1
LAT deg 0.12991937 E-03 —0.71538391 E-04 0.56586790 E-05 —0.55376170 E-04 —0.38300326 E-03
LON | deg 0.43359813 E-04 | —0.32495920 E-05 0.31613089 E-04 0.21523465 E-03
VE  |km/sec 0.25285380 E-06 —0.24235883 E-05 —0.16764063 E-04
PTE deg 0.24477293 E-04 0.16694758 E-03
AZE deg 0.11508450 E-02
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Table 8 gives the correlation matrix at injection of the
parameters estimated in Table 6. Table 9 provides the
covariance matrices of the estimated parameters in
cartesian and spherical coordinates at the injection epoch.

E. Observation and Conclusions
1. The Mass of the Earth

An estimate of the physical constant GM o Was ob-
tained from the A/C-6 tracking data. In Table 10 it may
be seen that the uncertainty in GM o for A/C-6 is larger
than the uncertainty quoted by the International Astro-
nomical Union in 1961. However, comparison with the
results of Rangers VI, VII, VIII, and IX shows very close
agreement. Results of Ranger III, IV, and V have been
included to show the consistency obtained from the
Ranger missions. Figure 34 graphs the GM o Vvalues ob-
tained for these missions along with the probable error.
The results given in Table 10 for the A/C-6 mission were
derived in a manner identical to the run presented in
Appendix E, except that no a priori information was
used to constrain the solution for GM _. The solution
vector for this run is shown in Table 11. Solution un-
certainties for Ranger IV and V are also large due to the
limited amount of available data.

398,616 1
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Table 10. Physical constants estimate

GMzarih estimates = GM @

Value Standard
Source (km“/se’cz) deviation, Remarks
(km"/sec”)
Nominal JPL" 398603.20 +4.0 International
Astronomical
Union, 1961
Ranger 111 398601.63 +2.5 4 days of tracking
Ranger IV 398601.87 *+13.3 8 hr of tracking
Ranger V 398599.20 +13.2 8 hr of tracking
Ranger VI" 398600.61 1 65 hr of tracking
Ranger VII® 398601.28 +1.5 68 hr of tracking
Ranger VIII® 398601.23 *0.7 65 hr of tracking
Ranger 1X® 398601.44 *0.5 63 hr of tracking
Atlas-Centaur VI 398600.38 *4.2 16 hr of tracking

*“Kavla, 1961 (adopted by the Ad Hoc NASA Standard Constants Committee,
Ref. 9); see also Appendix 8.

bWith REM constraint applied. REM is defined as the lunar ephemeris scale
tactor. The constraint is as applied by imposing the equation:

REM = B6.315745 (GM__ + GM _ )1/3
( ® « n

398,608
. .
e
» -
< 398,604
£ i
Z 398800
397,596 1
397,592+
397,588
NOMINAL
VALUE RANGER IZ RANGER ¥T RANGERIIL ~ ATLAS-CENTAUR XX
(ALL DATA)
RANGER X RANGER 31T RANGER XX RANGER IX

*ppm=PART PER MILLION

Fig. 34. GM ® with probable errors
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Table 11. Atlas-Centaur VI GM g solution vector without a-priori information*
(epoch 65/08/11 144223.600, SOS 0.22930 03, QSOS 0.22930 03)

bQ

STDEVDQ

ow a

NEW Q

NOMINAL Q

DQ (NOM)

DX
[ 4
Dz

GM g

—0.17776342 02
0.12674585 03
—0.14808019 03
0.17714166 05
0.69453897 06
—0.36765932 05

0.15354623 02

0.12558576 01
0.50779283 00
0.11374133 01
0.10008471 02
0.28553554 02
0.58256773 02

0.41543964 01

—0.37131034 04
0.47651182 04
0.25611524 04

—0.87323293 01

—0.58124247 01

—0.32403710 01

0.39860038 06

—0.37131052 04
0.47651180 04
0.25611522 04

—0.87323275 01

—0.58124241 01

—0.32403747 01

0.39860038 06

—0.37129761 04
0.47650928 04
0.25612324 04

—0.87324467 01

—0.58126368 01

—0.32398809 01

0.39860133 06

—0.12015639 00
0.25268555 01
—0.86139159 01
0.11920929 03
0.21266937 03
—0.49379468 03

—0.94531250 00

*Explanation of the printout is given in Appendix G.

Table 12. Limitations of Atlas-Centaur VI analysis

The ODP used for the A/C-6 analysis lacks certain
desirable capabilities which will be incorporated in the

Limitation of ODP used for A/C-6 analysis

next generation ODP. The principal items are summar-

ment for a daylight tracking pass.

1. | Trajectory and most other computations are in single precision. Errors
are introduced during computations due to interpolation and the build-
up of roundoff error, which contribute to the data weighting sigma;

e. g., computing noise contributed 0.012 m/sec out of a total station
weighting sigma of 0.052 m/sec for DSIF 11 two-way S-band doppler.

2. | A fixed empirical correction is applied for tropospheric effects. lono-
spheric effects are ignored but could appear as an “inward” displace-

ized in Table 12. It is significant to note that errors intro-
duced during computations due to interpolation and the
buildup of roundoff error are the relatively minor con-
tributions to the two-way doppler weighting sigma
discussed in Section II-C. The major contributor to the
doppler weighting sigma was due to the tumbling of
the spacecraft.

2. Limitations

This section discusses the limitations of the A/C-6

flight path analysis described in this Report.
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3. Conclusions

The conclusion presented is that a good fit was made
to all of the doppler data, and that the solution for GM ®
is consistent with presently accepted values.
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IV. ANALYSIS OF AIR FORCE EASTERN TEST RANGE (AFET R) TRACKING DATA

A. Introduction

During the Atlas-Centaur missions, the AFETR is
responsible for providing classical orbital elements for
both the spacecraft transfer orbit and the Centaur post
retro orbit, and also for providing initial acquisition
information to the DSIF tracking stations. These calcula-
tions are performed on a CDC 3600 computer located at
AFETR using Centaur vehicle tracking data obtained
from the down range AFETR tracking stations. Results
of these calculations are transmitted to the JPL SFOF in
Pasadena. The acquisition information is relayed to the
DSIF stations, and the initial orbital elements are used
in the JPL orbital calculations.

Table 13. AFETR station locations®

Station name Latitude (deg) | Longitude {deg) Radar type
Antigua 170 N 298.2 E FPQ6
Ascension 79S8 3456 E FPQ6
Twin Falls Ship 18. N" 316. E* FPS16
Pretoria 25.85 283 E FPS16
“See Ref. 10.

PReported during mission.

In addition to fulfilling these requirements AFETR
transmits tracking data, obtained during the transfer
orbit and the Centaur post-retro orbit, to the SFOF. The
transfer orbit data is used during flight operations to
verify the initial orbital estimates based on DSIF data.
Centaur post-retro data are important for verifying
the Centaur retro firing, and the Centaur post-retro orbit.
For future Surveyor flights the post-retro orbit analyzed
in conjunction with the spacecraft will provide verifica-
tion that the Centaur and the spacecraft are separated
by 326 km within 5 hr after separation. (This requirement
is to ensure that the Canopus seeker on board the space-
craft (§/C) does not lock up on the Centaur instead of
Canopus.)

During this mission AFETR stations tracked the
Centaur vehicle from launch until it was lost after the
end of the pass by the Twin Falls Victory Ship. The
Twin Falls tracking included the start of the retro ma-
neuver. Two additional stations, Ascension and Pretoria,
attempted to track the Centaur through the retro maneu-
ver and for approximately 40 min after. However, they
were unsuccessful, apparently due to the low signal
strength from the Centaur beacon. The names, locations,
and radar types for the AFETR stations are given in
Table 13. Table 14 summarizes the tracking data cov-
erage provided by these stations. Figure 35 shows the
station view period and elevation angle.

Table 14. Summary of data received during Atlas-Centaur VI

Number of Bad data Rejection
: Start of data | End of data Points Bad o Blunder | limits on
Station Data type (GMT) (GMT) received usu_blc format condition points blunder Comments
points code .
points
Antigua 14"3742" 14"43"18% 57 8 9 3 All but 8 points were in
Range 1 0.1 km the powered flight phase
Azimuth 1 0.14 deg | and were not used. There
Elevation 0 was also a roundoff in the
data tag of 0.003 sec.
Twin Falls 14"44™39" 14"46™54" 45 13 é 0 Only 22 points were be-
(Ship) [ Range 1 0.1 km fore the start of the
Azimuth 1 0.15 deg | Centaur post-retro
Elevation 1 0.3 deg maneuver.
Ascension 14"48"30" 15" 19"48" 310 0 28 0 All data were out of lock.
Pretoria 14"53"50" 15744"20° 505 0 23 0 All data were out of lock.
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50 EXPLANATION OF
SYMBOLS : INJECTION
[T] FREE FLIGHT DATA 14N42M23 63
SEPARATION
| << POWERED FLIGHT OR END RETRO |
40 RETRO DATA [ aha3ma2? 15h01IM58.0°
£ DATA CODE INDICATES
OFF TRACK START RETRO
1ahgqsm 378
30 T
20} —

POWERED FLIGHT
REGION

ELEVATION, deg

ANTIGUA TWIN FALLS ASCENSION END DATA
NANANNNNAN AN\ | l _ \& = 15N19M4gs
% END DATA
15N44M20% 7]
PRETORIA
] | | | l | | | ] |
14:38 14:40 14:42 14:44 14:46 14:48 14:50 14:52 14:54 14:56 14:58

TIME IN HOURS AND MINUTES, GMT

Fig. 35. AFETR station view and elevation angles for Atlas-Centaur VI

B. Acquisition Information

Approximately 5 hr of initial acquisition information
were provided for DSIF 51, based on the actual Centaur
orbit and using data from the Antigua radar station.
These predictions included pointing angles, receiver
doppler detector output for both one-way and two-
way doppler, and the ground station transmitter refer-
ence frequency required to establish uplink lock with the
spacecraft. A comparison between the AFETR predicted
trajectory and the actual trajectory showed that the pre-
dicted values were within the beam width of the DSIF 51
antenna. Figures 36, 37, 38, and 39 provide a comparison
of the predicted data that were generated and those ob-
tained from the best estimate of the injection conditions.

C. Analysis of the Transfer Orbit Data

Two stations, Antigua and Twin Falls, obtained angu-
lar and range data for use in determining the Centaur
transfer orbit. During flight operations at JPL, both sta-
tions were used for the initial transfer orbit calculations.
Numerical values for the parameters in this solution are
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given in Table 15, column 2. These values are in good
agreement with the orbital elements obtained from the
AFETR solution given in column 1. Column 3 gives
the injection conditions as reported by the Centaur guid-
ance system. Column 4 reports the final solution and the
orbit using both Antigua and Twin Falls data with data
corrections applied, while column 5 provides a compari-
son with the final DSIF orbit. The summary of the data
used in these calculations is given in Table 16. Table 1,
Section II, gives the reported Centaur mark times that
were used for determining which data could not be used,
because this was during the powered flight portion of
the trajectory.

During post-flight analysis, two corrections were ap-
plied to the data. These are described below.

1. Antigua data: a correction of 3 msec was subtracted
from the time tag on the data. Although the radar
time tagged the data correctly, the data message
prescribed by JPL can only handle hours, minutes
and seconds, and the 3 msec were the added round-
off before transmission to JPL.



Table 15. Summary of AFETR injection conditions for Atlas-Centaur VI
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Epoch, August 11, 1965 14"4223.600° GMT

Parameter Br::o.r';:;glb‘; ;l;":' Rel '":: JE:: orbit f:r:zi'::yg:o'::i':i‘::s Post GHULZS;;I.ETR orbit Post analysis DSIF orbit
(1) (2) (3) (4) (5)
ro, km 6563.8289 6562.3415 6561.4358
¢, deg 22.983992 22.976336 22.975690
A, deg 307.43822 307.47277 307.47636
V., km/sec 10.560347 10.559583 10.560147
Yo, deg —3.0492360 —2.9921982 —2.9552324
0., deg 108.09473 108.13060 108.16843
a, km 440243.81 413468.43 413703.3 418668.29 415498.98
e 0.98512978 0.98416925 0.9841723 0.98436550 0.98424744
i, deg 28.52785 28.547242 28.55535 28.541817 28.562397
2, deg 359.177165 359.12713 359.1873 359.13998 359.08041
@, deg 131.06456 130.98789 130.82833 131.01839 131.00283
c3 —0.90 —0.96 ~0.95 —0.96
*Real Time ETR Orbit, Epoch, 14"42™24.000"
ro = 6564.1396, . = 23.088054, Ao = 307.10245
Vo = 10.557471, vy, = —3.1621513, o, = 107.98213

*inflight Guidance Telemetry Conditions, Epoch, 14742729 4"

re = 6560., ¢o = 22.839, Ao = 308.003
Vi = 10.560, Yo = —2.639, o, = 108.346
Definition of terms
Param- Definition (Earth as central body) Param- Definition (Earth as central body)
eter eter
ro Probe radius distance, km a Semimajor axis, km
Po Probe geocentric latitude, deg e Eccentricity
Ao Probe East longitude, deg i Inclination, deg
Va Probe Earth-fixed velocity, km/sec Q Longitude of the ascending node, deg
Yo Path angle of the probe Earth-fixed velocity vector with respect to w Argument of pericenter, deg
the local horizontal, deg L.
c3 Vis-viva energy
oo Azimuth angle of the probe Earth-fixed velocity vector measured
East of true North, deg
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2. Twin Falls data: a multiplication factor of 1.00006106
was applied to each range point to account for
range reference oscillator timing errors. This error
is discussed in Ref. 10.

Table 16. Statistics on AFETR data received
during Atlas-Centaur Vi

A third correction, although it was not applied, should
be discussed. The ship is moving while it is taking track-
ing data and this can cause a data error due to changing
station location. Thus for the mission under discussion,
the reported ship location could cause the range data
values to have a slanting bias of 0 to 50 meters larger.
The angle data were not analyzed to determine the
magnitude of this type of error, although it is assumed

Station ::u:::::‘ ::::i‘::;;: Mean Sample rate small.
Antigua The spacecraft Centaur separation velocity increment
Range, km 6 0.0059 —0.00411 1 p1/6 sec of approximately AV = 0.05 meters/sec was undetectable
Elevation, deg 6 0.0370 0.02190 1 pt/6 sec in the data and its effect was not analyzed.
Azimuth, deg 6 0.0082 0.00029 1 pt/6 sec
Twin Falls The Antigua post injection data were limited to eleva-
tions of from 3 to 0.5 deg. Although AFETR does not
Range, km 13 0.0081 0.00000 | 1 pt/3 sec commit themselves to obtaining valid tracking data at
Elevation, deg 13 0.0374 0.01990 1 pt/3 sec 1 ti £9 d 1 this dat d it 1
Azimuth, deg 13 0.0272 0.04170 | 1 pt/3 sec eevations o eg or less, this data proved quite vaiu-
able in the analysis of the orbit.
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The residuals obtained from the post-flight analysis
are given in Fig. 40 and 41. Table 16 gives the statistics
of the data used in the orbit. Appendix F gives the final
post-flight run.

The Twin Falls, reported, ship location is given in
Table 17, column 2. The location in column 3 is based on
the in-flight combined fit of Antigua and the ship. The
adjusted location given in column 4 of the same table
was determined during post-flight processing.

D. Analysis of Centaur Guidance System
Injection Conditions

Telemetry measurements from the Centaur guidance
systems were obtained by the Antigua radar and trans-
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mitted up range to Cape Kennedy. These data were then
converted to the standard orbital element message and
retransmitted to JPL. These conditions are given in
Table 15, column 3.

E. Analysis of the Centaur Post-Retro Data
No post-retro tracking data were available.

F. Conclusions

The Antigua and Twin Falls data were very useful in
providing the initial acquisition information for the
Johannesburg antenna, and in providing the initial or-
bit estimates. In addition, combined DSIF and AFETR
solutions were obtainable.

Table 17. Summary of AFETR station locations used during Atlas-Centaur VI

Nominal (ship reported
Stations location before start In flight Postflight analysis
of track
) (2) 3) 4)
Antigua
Radius from center of Earth, km 6376.3090 Same Same
Geocentric latitude, deg 17.035500 Same Same
Geocentric longitude, deg 298.20720 Same Same
Twin Falls
Radius from center of Earth, km - 6376.1376 6376.1376
Geocentric latitude, deg 17.870633* 17.904104 17.904002
Geocentric longitude, deg —44.016666* —44.017372 —44.017600

Geodetic latitude 17°59" N
Longitude 44°01" W

Speed 2.5 knots

Bearing 210° clockwise from North

Accuracy * 1 mile

*Actual pretrack report from the ship at 14"42™00" was:

The conversion between geodetic and geocentric was geodetic latitude = geocentric latitude +0.1127 deg.
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V. DSIF TRACKING OF ATLAS-CENTAUR VI

A. General Information

The DSIF is primarily composed of various tracking
stations located around the world and interfaces which
connect these tracking stations with the main control
center at JPL.

DSIF Stations 11, 42 and 51 were committed to the
support of this mission. The locations of the DSIF sta-
tions employed in the Atlas-Centaur VI (A/C-6) mission
are given in Table 18. Details of the DSIF 11 and

Table 18. DSIF station locations

. . Geodetic Geodetic
Station Location latitude, deg longitude, deg
n Goldstone, California 354N 1168 W
12 Goldstone, California 35.4 N 1168 W
42 Tidbinbilla, Australia 3528 148.98 E

51 Johannesburg, South Africa 259 S 277 E

DSIF 42 station parameters, as configured for this mis-
sion, appear in Table 19. It will be noted that the config-
uration shown is a GSDS S-band system.

The tracking and communications system at DSIF 51,
on the other hand, is the hybrid configuration of L-band
and S-band components known as the L. to S conversions
system. However, the characteristics listed in Table 19
for DSIF 11 and DSIF 42 are applicable, except as noted
in Table 20.

Table 21 and Figure 42 show the nominal view pe-
riods of the spacecraft to the DSIF stations during the
course of the mission. Rise and set times (in GMT) refer
to that time at which the spacecraft is at a 5-deg geo-
metrical elevation angle. Since the spacecraft signal can
frequently be received when the spacecraft is lower than
5 deg, it is possible that acquisition of the spacecraft will
occur before nominal rise time and loss of signal after
nominal set time. The modes of operation of the DSIF
are identified as ground modes (GM) and can be seen
in Table 22.

Table 19. DSIF 11 and DSIF 42 RF system characteristics, S-band

Item

Antenna Microwave Subsystem

Cassegrain feed and microwave circuitry

52

(1) Type
(2) Gain
(3) Losses
(4) Polarization

(5) Ellipticity

(6) Effective noise temperature

(7) Beamwidth
Low-noise amplifier
(1) Type
(2) Gain

(3) Bandwidth

(4) Effective noise temperature

Characteristics

Receive Transmit

+1.0 +1.0
53 —05 db 51 —05 db
0.16 = 0.03 db 0.4 = 0.1db
RHC RHC
0.7 db max 1 £05db
27° + 3° K
(including losses)
0.32 + 0.03° 0.36 = 0.03°
TWM
35 £ 1db
10 mc at 1 db pt
15 mc at 3 db pt
13° £ 2° K




Table 19. (Cont'd)

Item

Characteristics

(5) Maximum input signal level

Receiver Subsystem
Type
Effective noise temperature

(Antenna at or near zenith)

(1) SCM, TWM, and reference receiver

Input signal level
Frequency
(1) Range
(2) Nominal

Noise bandwidth (2 B;)
(1) RF

Detected telemetry

(1) Modulation

(2) Bandwidth (at 1 db pt)
Precision doppler

(1) Accuracy
Transmitter Subsystem

Frequency control

Stability
(1) Frequency

(a) Precision operation
(b) Manval operation

Frequency
(1) Range
(2) Nominal
Power Output

RF Threshold Signal Levels

(Antenna at or near zenith)

—(159.8 t14 b
(159.8 _, 5 dbm)

—80 dbm

Phase-coherent double conversion superheterodyne

55° + 10° K

-— 89 dbm to threshold (receiver and TWM)

2290 to 2300 mc/sec
2295 mc/sec
Threshold BW

+0%
—20%

152 cps
Phase modulation

Selectable 4.5 ke, 20 kc, 420 ke, and 2.2 mc

0.2 cps rms (uncorrelated error for 1 min sample spacing).

Phase stable, crystal-controlled oscillator: Frequency synthe-
sized from an atomic frequency standard.

1 part in 10" for 20 min
5 partsin 10" for 10 hrto 1 yr

1 part in 107 for 20 min
1 part in 10° for 10 hr

2110 to 2120 mc/sec
2113 5/16 mc/sec
10 kw

Threshold BW

+0%

152 —20%
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Table 20. DSIF 51 RF system characteristics, L/S system

Item

Characteristics

Receiver Subsystem

Effective noise temperature (Antenna at or near

zenith)

(1) SCM and reference receiver

Input signal level

Telemetry

(1) Bandwidth

(2) Phase

Acquisition Aid Antenna

(1) Type

(2) Gain

(3) Beamwidth
(4) Polarization

(5) Ellipticity

3000° * 300° K (at preselector)

—85 dbm to threshold, at preselector. (—65 dbm to — 150
dbm with 20 db pad inserted between mixer/30 mc pre-
amplifier, and 30 mc balanced mixer.)

15 ke, 3 db predetection bandwidth

10 ke, 10 db predetection bandwidth

Single horn: High performance monopulse performance and
transmission at 10 kw cw power level.

Receive: 21.0 db = 1.0 db
Transmit: 20.0 db = 2.0 db

0.16°
RHC

Receive and transmit: 1.5 db

Phase symmetry of £ 10° over the 1 db prediction bandwidth.

Table 21. Nominal view periods vs actual tracking at DSIF stations

DSIF station Nominal rise Nominal set Nominal view Acquisition by End of station Adua! view
(GMT) (GMT) period station track period
14"54™32° 14"55™06°
Avg. 11, 1965 Avg. 11, 1965
51 10°56™52° 11"00™00"
01"51™m24" 01"55™06*
Aug. 12, 1965 Aug. 12, 1965
01"53m54*° 02"09™52"
Aug. 12, 1965 Aug. 12, 1965
n 8"03™30° 4"41™53°
09°57™24" 06"51"45°
Aug. 12, 1965 Aug. 12, 1965
05"26™43"° os5"41m01"
Aug. 12, 1965 Aug. 12, 1965
42 1345707 1"09™36"
19511744 06"50™37"
Aug. 12, 1965 Aug. 12, 1965
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DAYTIME LAUNCH: AUGUST 11, 1965
LAUNCH WINDOW: (431 TO 1529 GMT

TYPICAL VIEW ACTUAL: 05412 0650 372
P
DSIF-42 ERIODS 052.2‘/_
17582
ACTUAL: 02092 065! 452
0154 2
DSIF-11
S 09572
ACTUAL: 14552
1454 7
DSIF-51 S 2
ACTUAL: 01552
ACTUAL: 14312
DSIF-71 14317 SIGNAL
1434 272 LOSS
LOCAL 0151 0351 073! 1134 1531 1931 2331 0331 Q731 1131 1531 1931 2331
! | i | | | L 4 ] | ] ] !
T 1 1 T T T i ] { { | 1
GMT 08512 10512 143172 18312 22312 02312 06312 10312 14312 18312 22312 02312 06312
hr T-4 T-2 O 2 4 [ 8 10 12 i4 6 18 20 22 24 26 2B 30 32 34 36 38 40
1 1 i ] | i | 1 1 1 | i 1 1 1 1 ] 1 1 1 i i 1
LAUNCH

Fig. 42. Station view schedule

Table 22. Ground station tracking modes

Transmit/receive Antenna feed
GM-0" No receive (transmit only) 0 | Not used
GM-1 One-way doppler (receive 1 | Horn feed diplexer
only) combination
(85-ft D reflector)
GM-2 Two-way, one-station 2 | Tracking feed diplexer
(transmit/receive) combination
(85-ft D reflector)
GM-3 Two-way, two-station 3 | Acquisition antenna
noncoherent (receive only)
GM-4 Two-way, two-station 4 | Dipole (6-ft D reflector)
coherent (receive only with
reference signal from
transmit station)
GM-5 Receive only (no doppler) 5 [ Horn feed, no diplexer
(receive only)
(85-ft D reflector)

"Telemetry will be available in all receive modes except GM-0.
Example: GM-2-1; transmitting to spacecraft and receiving two-way doppler;
horn feed and diplexer.

This mode description is used to define the station configuration. The code is
broken into two parts. The first defines the transmit/receive mode, and the
second the antenna feed configuration.

During A/C-6, the DSIF stations provided both angu-
lar and doppler data throughout the mission, Both data
types were used during the early part of the mission,
and the angular data were very useful in obtaining the
initial orbit estimates. For the post-flight analysis, only
two-way doppler data were used. Plots of the doppler
residuals may be seen in Fig. 17 through 33. Relatively
large biases were seen in the angular data from Station 51.
This is mainly due to angular correction model errors
which, in turn, were caused by recent extensive equip-
ment changes and RF feed realignment at the angle
tracking stations. New correction coefficients are being de-
termined to remove these biases during future missions.

B. Spacecraft Acquisition to End of Mission
1. DSIF Acquisition and Tracking

a. DSIF 51 was initially instructed to use the pre-flight
nominal predictions with a launch azimuth of 96 deg
for September 28, 1965 and time from launch for their
acquisition. However, nominal predictions generated at
T—5m were transmitted to DSIF 51 and were the ones
actually used for acquisition. AFETR in-flight predic-
tions were received by DSIF 51 but were not used for
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acquisition. The detailed sequence of DSIF 51’s acqui-
sition is listed in Table 23.

The general sequence of DSIF 51’s acquisition is as
follows:

GMT Event
1455:06 First RF lock on acquisition aid antenna
1455:59 Autotracking on acquisition aid antenna
1456:09 Autotracking on main 85-ft antenna
1456:50 10-kw transmitter turned on using 85-ft

antenna

1459:06 Receiver in two-way lock
1502:16 Two-way lock verified

b. The 4 min from first acquisition to two-way lock
compare very favorably with practice-aircraft-carried
transponder acquisitions conducted at DSIF 51 prior to
the A/C-6 mission. The 3 min 10 sec required to verify
two-way lock also compare favorably with practice
times.

c. DSIF 51 tracked A/C-6 from acquisition to signal
loss at the horizon which occurred at 0155:06Z August 12,
1965, a total of 11 hr. During this time there were
approximately 13 reported, dropped, lock periods. Signal
strength at acquisition was reported as —97 dbm. Two-
way doppler was obtained during DSIF 51’s track with
the exception of dropped lock periods. Since there were
approximately 14 min between spacecraft set at DSIF 51
and rise at DSIF 11, there was no station transfer
involved.

d. DSIF 11 first acquired the spacecraft at 0209:52Z
August 12, 1965 at a signal level of —113 dbm. At
0221:50Z, the 85-ft antenna was on autotrack in two-way
mode. No dropped lock events were reported during
DSIF 11’s track. However, for a period of approximately
10 seconds, some 2 hr after acquisition (0426:30Z), the
spacecraft static phase error became erratic and the sig-
nal level dropped to —132 dbm. Good two-way doppler
was obtained during the 3 hr 50 min and 10 sec that
DSIF 11 was in two-way mode with the spacecraft. Two-
way mode ended at 0600:02Z, at which time this station
went into three-way mode until 0651:45Z when the
spacecraft stopped transmitting.

Table 23. Tracking sequence

Event

One-way acquisition on the S-band acquisition aid (SAA) paramp

Two-way acquisition on the S-band cassegrain monopulse (SCM) mixer

GMT Station
1431:04.430Z AC-6 launch
1434:271 n R. (Receiver) lost lock
1455:06Z 51
1456:052 51 T. (Transmitter) on 10 kw
1459:06Z 51
1502:16Z 51 Two-way verified
1700:52Z 51 T. out of lock; two-way lost
1703:30Z 51 Two-way confirmed on SCM mixer
1815:53Z 51 T: off. Remove 3-v bias
1816:282 51 R: out of lock
1817:14Z 51 T: on 10 kw; R: out of lock
1819:282 51 R: in lock; two-way, on SCM mixer
1822:10Z
through 51 R: in and out of lock
1825:452
1830:20Z 51 T, sweeping to confirm two-way lock
1830:30Z 51 R: in lock
1831:27Z 51 T. on synthesizer
1832:55Z 51 Two-way lock confirmed
2319:40Z 51 Servo to aided track
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Table 23. (Cont'd)

GMT Station Event
2320:25Z 51 Servo to autotrack
2323:582 5 R. out of lock
2335:20Z 51 T off
2335:36Z 51 R: to one way
2355:00Z 51 SAA paramp in circuit
0000:30Z 51 One-way acquisition; R in and out of lock
0007:38Z 51 R: in lock on SCM mixer
0012:36Z 51 T: on 10 kw, sweeping + 50 cps
0018:00Z 51 T sweeping % 100 cps
0019:55Z 5 R: out of lock
0020:20Z 5 R: in lock, two-way on SCM mixer
0152:227 51 Antenna at limits
0155:00Z 51 T, off
0155:062 51 R out of lock; end of track
0209:522 1 One-way acquisition on SCM mixer
0210:00Z n Servo in autotrack
0210:10Z n R; to good data
0214:00Z 1 T: on 10 kw
0218:10Z n R: out of lock, servo to aided track
0220:48Z 1 R: in lock, two-way on SCM maser
0221:50Z n Servo fo autotrack
0223:442 1 Synthesizer on loop
0426:302 1 Spacecraft static phase error (SPE) became erratic for approximately 10 seconds
0541:012 42 Three-way acquisition on SCM maser
0547:03Z 42 Avutotrack in HA
0600:00Z 42 T: on, 10 kw; two-way on SCM maser
0600:02Z 1 T, off
0601:15Z n R: to good data, three-way
0620:00Z 42 | Autotrack in both axes
0650:37Z 42 | Both R. out of lock
0651:45Z LAl R: out of lock
0652:00Z 42 Antenna to aided track on predicts
0653:40Z 42 T: off; X, changed to 3574—searching
0654:16Z n Servo to sided track
0702:00Z 42 | X. changed to 3688—searching
0703:582 11 Tz on 10 kw
0717:00Z 42 | X. changed to 3574—searching
0730:002 n R: searching = 50 cps
0823:22Z n T, off
0830:00Z n R: searching =+ 100 cps
0900:00Z 11,42 End of search; ble to reacquire sp ft. Tracking terminated.
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e. Two-way mode control was transferred from
DSIF 11 to DSIF 42 at 0600Z. This transfer was accom-
plished by DSIF 11 turning off its transmitter at 0600:00Z.
The XA (ground transmitter VCO frequency setting)
change was handled as follows: Prior to transfer it was
determined that DSIF 11’s actual XA was 10 cycles below
the predicted value for the time of transfer. DSIF 42
was requested to set its XA for 10 cycles below the pre-
dicted value also for time of transfer. In this manner, no
two-way doppler data were lost at DSIF 11, and a
smooth two-way lock was accomplished at DSIF 42. This
was the only station transfer made during the mission.

f. DSIF 42 reported its receiver to be in lock at
0541:517Z. The station was on autotrack at 0547:03Z in
three-way mode. From 0600Z, when the transmitter was
first turned on, it required 20 min to lock in autotrack
on the 85-ft antenna in two-way mode. At 0650:37Z both
receivers dropped lock simultaneously.

g. Signal loss occurred at 0850Z simultaneously at
DSIF 11, DSIF 12, and DSIF 42. DSIF 12 was tracking
at the time on a purely voluntary basis. Signal loss was
sudden from an average value of —120 dbm to below
threshold. At signal loss time, DSIF 11 and DSIF 12 were
tracking three-way and DSIF 42 was two-way. DSIF 42
was requested to turn off its transmitter and attempt to
reacquire in one-way mode. TDA (Tracking Data Analy-
sis) had by this time a good spacecraft trajectory and
hence a high degree of confidence in the look angles for
each station.

h. In order to cover both one-way and two-way acqui-
sition, the stations were configured for search and re-
acquisition as follows:

1) DSIF 12 and DSIF 42 were instructed to search in
one-way mode using the D, predicted values and
varying this value over the VCO’s range.

2) DSIF 11 was in two-way mode using the following
procedure: The XA was varied 50 cps about the
predicted value with the receiver operator varying
the D, in step with the XA so that when uplink was
established, the ground receiver VCO would be set
for the proper value. This procedure was followed
twice, and then the XA value was varied +100 cps.
During the last 55 min of the search, DSIF 12

swept =1 deg about the predicted values of HA
and Dec.

i. The best chance for reacquisition existed in the
above station configuration. After 2 hr (at 0900Z), no sign
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of the spacecraft signal had been received by any of the
three stations, and DSIF tracking support was secured.

C. Data Validation

The validity of tracking data generated by the DSIF
stations was continuously checked by the Tracking Data
Analysis (TDA). This analysis in turn directly affects
data weights assigned by Flight Path Analysis.

Validity was checked using visual comparison (i.e., cor-
relation between received data, predicted data, and sta-
tion reports), as well as by computer analysis using an
SDS 930 at the ECHO site at Goldstone. Utilizing the
computer, data were examined for standard deviation re-
lated to residuals from orbital computations and statis-
tical biases.

Figure 43 is a plot of the received signal level at
DSIF 51 for its entire view period, again based on voice
reports. According to the voice report plots in Figure 44
of the received signal levels at all stations, DSIF 51 ap-
parently averaged about 10-12 db below the nominal
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Fig. 43. Long-term signal level variation at Johannesburg
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Fig. 45. Actual received signal levels at transfer

preflight predictions, while DSIF 11 and DSIF 12 appar-
ently averaged within 3 db of the preflight data.

Figure 45, by contrast, shows a detailed plot of actual
station records from DSIF 51 and DSIF 11 of the re-
ceived signal levels at 1-min intervals for the period from
30 min before DSIF set to 30 min after DSIF rise. The
average signal level during the DSIF track exhibits an
upward trend which appears to continue smoothly across
the tracking gap and on into the DSIF 11 data.

Figure 46 shows the variation in the signal level at
DSIF 51. This was apparently due to the spacecraft
tumbling,.

Data appeared very noisy due to S/C tumble rates,
however, validation was satisfactorily performed. A sum-
mary of data actually used is shown in Section III.

D. Performance Summary

The DSN met all of the requirements specified for the
A/C-6 mission. Early acquisition was followed by im-
mediate lockup. Excellent two-way doppler data were
obtained in spite of a wide range of varying signal
strength, and a variety of other, relatively minor, prob-
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lems. This fact is reflected in the tracking residuals and
in the orbits computed.

The view schedules of the supporting DSIF stations
are shown in Fig. 42, and a history of RF events during
the mission appears in Table 23.

Many receiver dropouts of short duration were experi-
enced by DSIF 51. It now appears that these were due
in part to spacecraft tumbling and in part to a defective
transmitter VCO at the station.
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V1. MIDCOURSE MANEUVER ANALYSIS

A. Introduction

Although the A/C-6 spacecraft was launched on
August 11, 1965 on a non-impacting lunar trajectory, it
has a direct relationship with a September 28, 1965 tra-
jectory that was targeted for lunar impact. This section
will describe the midcourse maneuver that would have
been made, had the launch date been on September 28.

B. Simulated Trajectory

The design of the A/C-6 trajectory was based on a
launch window, extending from September 27, 1965
through October 2, 1965, that was targeted for lunar im-

pact conditions. The launch window characteristics are
shown in Table 24. The second launch day, September 28,
was chosen as the launch day.

In order to avoid impacting the Moon, the spacecraft
was launched, per this launch window, on August 11, 1965.
In order to satisfy test support requirements for morning-
through-early-afternoon launches, six hours were added
to the targeted launch window. Simulated lunar tra-
jectories and corresponding trajectory corrections were
computed, in real time, by using the converged orbit
determination program earth-fixed spherical conditions
and the appropriate September 28 injection epoch.

Fig. 47. Targeted and simulated impacts
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Table 25 summarizes the simulated lunar parameters for Figure 47 shows the approximate relationship between

selected orbit computations.

the simulated impact points and the targeted aiming
point. It is noted that if the spacecraft were on a lunar

On the September 28 date, A/C-6 was targeted so that trajectory, unbraked impact would have occurred in the
impact would occur on the lunar surface at a latitude of ~ crater Copernicus, only 15 deg from the desired land-
—3.75 deg and a longitude of 337.25 deg.

ing site.

Table 24. Launch window characteristics

Launch window (GMT)
Launch azimuth
Actual | Simulated (deg) Window
launch | launch day Plan | Plan 11 duration
day (1965) (min)
Opening Closing Opening Closing Opening Closing
1 Sept. 27 103.0 111.0 13:43 14:10 22:43 23:10 27
2 Sept. 28 94.5 111.0 14:31 15:29 22:31 23:29 58
3 Sept. 29 93.0 111.0 15:40 16:37 22:40 23:37 57
4 Sept. 30 93.0 111.0 16:32 17:27 22:32 23:27 55
5 Oct. 1 94.5 111.0 17:07 18:03 22:07 23:03 56
6 Oct. 2 102.5 111.0 18:00 18:27 22:00 22:27 27
Table 25. Orbit computations
Simulated target parameters
Orbit i . .
identification B BTQ | BRQ 17| lmpac [Flight 'i"'"‘ b "‘”‘:" Arrival
velocity angle ude ude M
(km) | (hm) | Gem) | (e | Gl (dag) | (deg) | (des) | OMT
AFETR Check
Run B 1138. —_ - 62.10 2.676 -753 13.24 | 340.23 | 22:36:49
PROR X 1033. 431. —939. | 61.98 2.676 —74.1 9.98 | 340.61 | 22:32:43
PROR Y 915.8 887. —229. | 62.01 2.676 —759 [|—6.67 | 345.5 22:34:48
ICEV Y 915.8 598. —634. | 61.98 2.676 -759 4.12 | 342.36 | 22:33:09
PREL Y 1064. 465. —957. | 61.97 2.676 =73.6 10.16 | 341.42 | 22:32:19
DACO YA 1053. 439. —957. | 61.97 2.676 —73.8 10.31 | 340.89 | 22:32:23
DACO YB 1188. 507. -1074. | 61.97 2.676 —-71.6 12.33 | 343.11 | 22:31:48
DACO YD 1053. 461, —947. | 61.97 | 2.676 —73.8 9.99 | 341.26 | 22:32:18
LAPM Y 1066. 461. —961. | 61.97 2,676 —73.6 10.27 | 341.38 | 22:32:16
Final In-flight
Orbit Using 1048. 455, —944. | 6197 | 2.676 —73.9 9.96 | 341.13 | 22:32:09
All DSIF Data
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The grouping of various solutions is shown in Fig. 48.
During the flight, the impact points varied from the floor
of the crater to the east wall. The final inflight orbit,
computed after the nominal maneuver time, showed an
unbraked impact at 9.96 deg latitude and 341.13 deg
longitude. Due to the added complication of changing
the injection epoch, no orbit determination statistics were
mapped to the moon.

C. Simulated Trajectory Correction

The Surveyor trajectory correction computed to enable
the spacecraft to soft land at the desired landing site,
—3.75 deg latitude and 337.25 deg longitude, was
18.51 m/sec which is well below the maximum capability
of approximately 50 m/sec. The simulated maneuver time
was chosen to be 15.69 hr after injection. This time was
found to be a good compromise between pre- and post-

z

maneuver Goldstone visibility. The maneuver epoch was
September 29, 1965, 00 hr, 24 min, 00 sec, GMT. As re-
quired by the Sequence of Events list, the above correc-
tion was based upon the results of the last pre-maneuver
orbit (LAPM Y) available at L. + 794m. The character-
istics of the orbit are given in Table 25.

Table 26 summarizes the results of the nominal cor-
rection. Using the program described in Reference 11,
the required component in the critical plane, to correct
miss only, was found to be 4.24 m/sec. The component
in the noncritical direction, which results from an opti-
mum tradeoff between flight time, main retro-burnout
velocity, and vernier-engine fuel margin, was 18.04 m/sec.
If the maneuver strategy were to correct miss plus flight
time, the required noncritical component would have
been —14.5 m/sec, giving a total of approximately
15 m/sec.
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Fig. 48. Simulated impact solutions
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Table 26. Trajectory maneuver

Impact time, GMT

¥ (Incidence angle), deg
VIMP (Impact velocity) m/sec
Touchdown time, GMT
VBO (Burnout vel), ft/sec
HBO (Burnout alt), ft

FM (Fuel margin) 1b

WFT (Descent prop), Ib
Descent time, sec

Roll, deg/sec

Yaw, deg/sec

AT (Ignition delay), sec

9-30-65, 22:32:19.35
16.39
2676.39
9-30-65, 22:35:05.82
512.04
43788.
19.28

141.71

73.29, 146.58
143.08, 286.17

5.85

9-30-65, 23:10:20.27
8.47
2667.68
9-30-65, 23:12:51.50
395.15
31542,
20.95
124.87
126.01
67.65
143.56

7.59

Parameters No M/C 152 he M/C 40 hr M/C

Midcourse (M/C) Data:

Time, GMT 9-29-65, 000-24-00 9-30-65, 00-42-23.60

V. (Critical miss), m/sec 0 4.25 8.01

U3 (Noncritical), m/sec 0 18.04 16.67

AV (Magnitude), m/sec 0 18.51 18.5°

Wu/p (Prop weight), 1b 0 1517 15.16

Roll, deg/sec 0 33.44, 66.89 Not Available

Yaw, deg/sec 0 149.54, 299.08 Not Available

EBT, sec 0 18.94 Not Available

Omni B B B

30 Execution errors (on surface), km 0 28. 14,
Terminal Data:

Lat, deg 10.17 -3.75 —3.74

long, deg 341.42 337.24 337.26

9-30-65, 22:39:50.57
8.02
2668.98
Not Available
404.37
Not Available
22.32
123.5
Not Available
Not Available
Not Available

Not Available
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The appropriate maneuver rotations were 33.44 deg in
roll and 149.54 deg in yaw. A roll-yaw maneuver was
selected to enable the spacecraft to remain on one omni-
antenna (omni B) during the maneuver. The required
engine burn time was 18.94 sec.

Key terminal parameters indicate that the terminal
descent phase would have been very nominal with an
associated high probability of success. They are: pre- and
post-landing, Goldstone visibility of 3 and 5.5 hr, re-
spectively, an unbraked impact velocity of 2667.18 m/sec,
nominal main retro-burnout velocity of 395.15 ft/sec, a
fuel margin of 20.95 b, and a main retro-ignition delay
of 7.59 sec. The terminal maneuvers would have been

roll 67.75 deg, yaw 143.56 deg.

Figure 47 shows that the uncorrected trajectory would
have intersected at the Moon at or near a possible land-
ing site. The only limitation would have been the quality
of the terrain. Had a real time decision been required,
the FPAC recommendation would have been to wait

JPL TECHNICAL REPORT NO. 32-911

until the second pass at Goldstone (about 1 + 40h) to
decide if a correction were necessary. By waiting, addi-
tional tracking data and the resulting orbit determination
would have pinpointed the uncorrected landing site. If
the final impact point had been in a favorable region, a
trajectory correction may not have been required. If the
region had proved not acceptable, a trajectory maneuver
could still have been executed and have been well within
the spacecraft capability.

The required 40-hr correction, and the associated ter-
minal parameters, were tabulated. The maneuver was
found to be 18.5 m/sec, approximately the same as at
15.69 hr. The apparent paradox is a result of the Surveyor
maneuver guidance logic and will occur whenever small
misses are encountered.

An estimate of the tracking uncertainties was made
and combined with the execution errors to predict the
landing errors. Total 3-sigma landing errors were esti-

mated to be 28 km for the 15.69-hr correction and 14 km
at 40 hr.
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APPENDIX A

Description of Atlas-Centaur VI and Spacecraft Dynamic Model

The descriptions of the vehicles that composed the A/C-6 mission are shown in
Fig. A-1 and A-2 which follow.
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Fig. A-2. Spacecraft dynamic model

APPENDIX B

Definition of the miss parameter B

The miss parameter B is used at JPL to measure miss
distances for lunar and interplanetary trajectories and is
described by W. Kizner of JPL in Ref. 9. B has the desir-
able feature of being very nearly a linear function of
changes in injection conditions.

The osculating conic at closest approach to the target
body is used in defining B. B is the vector from the
target’s center of mass perpendicular to the incoming
asymptote. Let S; be a unit vector in the direction of the
incoming asymptote. The orientation of B in the plane
normal to S; is described in terms of two unit vectors
R and T, normal to S,. T is taken parallel to a fixed refer-
ence plane and R completes a right-handed orthogonal
system. Figure B-1 illustrates the situation.

The Ranger work has used the orbital plane of the
Moon as the reference plane. If W is a unit vector normal
to the orbital plane (W in direction of Ry X Vy, where
Ry is a radius vector to the Moon from Earth, and V,, is
the space-fixed velocity of the Moon relative to the
Earth’s center), then T = §, X W defines our coordinate
system.
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APPENDIX C

Atlas-Centaur VI Space Trajectory Printout

The following pages contain the printout data sheets for the Atlas-Centaur VI
space trajectory.
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DEM .4489CC52 €O

--215725630335202403630000_dalax 2428984.10434CA1 . AUG. 11,1965 1430 15.030

B
ci
EA

«18462733 05
=17531119 0%
+11210617 ©3

SLR  .1508CA44 C5

TFP . 43272857 CA&..

WA .60012C€00 C2

APO
-I1E

.8C886349 06
202

RCA 76111734 04

238018 CC. . .PER 143264204 05

IFI +1200CC00 03



- CASE__1._. R o e

—AL=6 POST F{IGHT TRAJECTORY BASFD CNBEST ESTIMALE CF INJ.CCNC. AS CF 1 SEPY £5

TBSYS-JPTRAJ-SPACE C9Clé5 3

ALL VECTCRS REFERENCEC TC EARTH ECLATER PLANE

,,,,,, X __231107266 06 Y . ~.4(S504€€5 CE Z ~.21595615 C& DX .48034301 CC LY -.412B1C44 C0 DZ -.22(4°415 CC
INC  .28603617 02 . LAN .35897543 03 APF  ,13218212 (3 FX .e3C8182¢ CC RY .48%2C577 (C M2 .272€(953 CC
=, OV ~.478670S3 OC . kI LET795274 CC PX -.€5975553 (T PY .€£243224 CC P2  .35475822 CC
QX -.751396€4 0C QY -.57624425 OC CZ ~.32147350 CC RX -.25035122 ¢C RY .2£1351€@ (C RZ -,9349¢8C€ CC
,,,,,, BX _ 475135681 OC BY 457624438 UC B2 .22147357 CC TX <7CB51544 CC I «70(569531 CC 1z .ceceeccec ¢
20778626 02 RAP  .13484374 03
+T3¢78797 CS BRC ~.26578424 05 B 278462733 C5 THA .2398€515 L3 T VECTCR IN  CARTH EQUATCK PLANE

. 0 PIN. C.GCC SEC.

23512647652320271463C0CC JoCa= 2428594.11277714 ALG. 21,1565 14 42 23,.€CC

GEOCENTRIC EQUATCRIAL CCERCINATES

X 46612383 Sé Y 52280246 C¢ Z -.2759C308 C6 CX .2588€123 0C OY -.14€756S2 (C DZ -.74€6:81C-C1

—— B LT542E7LC 06 . DEC ,21782423 02_ . RA 431172039 G vV .3(E6T€C4) (C | Al L65741364 (2
R 75428699 Cé LAY ~.21782424 02 LON  .12141441 C3 VE  .5C9B1566 (2 AZE  L27CC3561 .3

XS -.1287¢637 09 ¥S .72909:54 08 245 421618279 C8  LCXS -.1517C€3¢é (2 C2S -.1C24176¢ C2

XM .84825275 (5 YM 3304671 06 I¥ 14727171 Cé  CXM -,1034€729 (1 CYM  .13C1o€0€ CC CZ* .15€11737 CC

XY . a0CCCuocCe 0Ol YT L{LiCCiCC 0C IT =,0860 030 OO oX Legeeec o Cy7 -.Cfccecece oo 323 SRR & of f of of f o o)
RS .15131527 (S VS  .25445752 02 RP 27160966 Gt VM .1054€283 (1} RT .L0Ccccsce ¢cC L 2 YRV o A i o}
— GED =~.2191€845 2 ALT  .74791176 C6 LCS 432017476 (3 RAS 15248174 L3 RAM  .75€03312 (2 LC¥  .24525723 €3
BUT  ,35C0CLCC C2 0T  .284003CC C4 Or  .z89386%6 (C SHA  .2€26632C (¢ CES .12c611%€ o2 CEM  .23347547 C2

JPL TECHNICAL REPORT NO. 32-911

CCL  .9C8C1692 (2 MCL  .1858C9S0 03 TCL  .18T0CLCC (3
GECCLNTREC CCMNIC

EPCCH CF PERICENT.R PASSAGE 235725625327202:166300C0 Jola= 2438584.2225552C. ALGe 1141565 17 2C 25.116

SMA  L41all438 V¢ FCC  .581982¢€3 0T ¥ J78235710 S SLR  .14784158 (S APC  .8ZLS55.67 {6 RCA  .74552771 C4
VH  .493553531~01 C3 -.9€275187 2 €1 76765712 C5 TFP  .E5451448 (¢ TF 26348667 1 PER  .441843CC C5
TA  .17¢74643 03 wTA  418CCLCC0 O3 E&  .146B82550 (3 MA  .11622k€6 12 TFL  .24CCCGCC C3

ALL VECICRS REFESENCEC TC EARTH ECLATCR PLAME
_X L4tE13353 L6 Y —.522Bl246 J& 4 -.2799C308 Le OXx .2588(123 (€ CY -.14€75¢92 €€ CZ -.74€6281C-C1
INC  .2540€734 02 LAN 35687465 C3 APF 413416174 (3 #X  .78572839 (. MY  .57£4275€ (T Pl .3215345E CC
WX —.26765884~01 WY -.45C27¢15 GO hZ  LETIL5593 U0 PX ~.t€152777 (C PY L€€200C39 (T Pz .35222618 CO
QX -.74936856 .C QY -.%669C8C7 0OC €2 -.34207748 CC RX =.Z4BSESCS CC RY .24S1481C CC RZ -.53591113 CC
BX .74935357 OC BY .5£€9cHCH OC B2 234207748 CC TX  .73733.52 CC TY .7C€88(S6 (L R A of ol o of o of Y 1143
CAP  .2.€2415C G2 RAP  ,13498170 03

I

371’67 +T2B21570 €5 BRY -.Z285950€3 35 B .78235L1C L5 THA  .32385€151 I2 T VECTICR IN cARTF EQLATCK PLANE

15 DAYS 0 HRS. O MIN. D.LCC SEC. 235727021463202714€63CCCC J.L.= 2426559.11277314 ALG. 26,1965 14 42 23.6CC

GECCE:NTRIC ECUATCRIAL CCCRLCINATES
2 -.29195434 ¢ CX .115C12C4 CC LY .IECT4528-(1 DZ .151841CS-01
2E273€272 L€ 666182 22 RA  .31479C42 3 ¥V .1174C36C CC PTH  .2GE58293 <2 Al .6791562% €2
«B273€E07C Cé€ €66182 02 LCN . 11855611 O3 VE .5€35%555% (2 PTE  .55428€21-C1 AZE .27CC38S1 C3
~.134853152 39 ¥S .£2652552 °@ IS . 27170732 CB CXS -,1297€575 C2 cYs 4294576 (2 CZS -.1C(53556¢€ €2
«31235454 C6 YM L 1485C51C Cé Ir  .5816€7C2 (5 DxM 55320214 CT CY™ —_B7548SC3 CC nZm -,3¢132473 CC
XTI .oCCOCICC Lo YT .CCCOCITO0 OC 2V —-. 0TOLO000 CC  LCXY -.CC0CCCCC CC BYT —.CCCcecec CcC rZy  .lcocceec Co
RS .15115744 VS  .2949C133 02 RF  L356521é5 (¢ VP .1(953285 {1 RY  .CLCOCLCC (U L2 SN e of of of of v1of oY oo}
GED ~.27.79% ALT  .£2098520 D¢ LES .31984578 (3 RAS .15508(C9 C2 RAM 15457182 (3 L0  .31933751 €3
BUT  .35CCICCC L2 UT  .38403CLL0 24 OR 584531441 SHA LJ21CB4CT6 C€ CES .1C255268 (2 CE® .15845725 C2
CCL  .8t411111 ¢2 MCL L 1751CLLT 03 TCL  .17595599 .2

X .5453E111 Cé Y —.54538558 C&

CASE 1 1BSYS-JPTRAJ-SFACE (9C1ed - 4

—AC-6 POST F1 15KT TRAJECTCRY BASED CNBEST &STIMATE.LF INJ.CONC. AS OF 1 SEPT €5

GECCENTRIC CCAIC

EPECH CF HFRICENTER PASSAGE 23572565725520271663CL0C JoC.= Z4285E4.64731C26 ALC. 12,1965 C2 32 y7.616

——SMA__.4]96E458 26 ILC  .STBS552L0 CC £  .56445048 (5 SLR  .17805€1S Lf APD  LE2C3ESEBE (6 RCA .BSSSZS955 14
VH  .1.14%5558 CC C3 —.5497€235 Q¢ Cl  .£4245658 L5 TFP  .1249€1&C 7 TF  .1cE28895 (2 PER .45CS¢eH38 C5
-TA  L17827L€2 (3 MTA  L168COCICS 03 £A  .1730598C .2 MA  L1£62E5C3 (3 TFI  .3eCCCCCC C3

J— - - ALL VELTCRS REFERENCEE TC EARTE ECQUATCR PLANE
X .5453£111 O¢ ¥ —.54G38558 2¢ 1 —-.25199434 ¢ £x .115012C4 €C -IECT€SZB-~1 bZ .151841C5-C1
—INC. .2SBB4747 02 _ LAN L355813£4 03 APF . .13562543 (3 #X 75110245 CC I'Y £€6531C (L Mz ,351718(S CC
WX —o36272.39-T1 WY -.45692759 3O W2 .E6T02S541 (T PX ~.£68611SC PY .65&915‘5 ic PZ  .2484547€ CC
QX . -a74272143 CL QY ~.56703185 OC CZ -.35£14571 (L RX —.24855€76 CC RY .24421.54 (C RZ -.53732582 CC
BX 74272144 CC BY .Z6703185 0C 82 .25614571 (¢ TXx .7CCB2SS€ CC Ty  .71331854 CC LE SN o of of of o of Y o}
-CAP 227392789 Gz . 24P .1355(%56 03 . - -
—BIQ  .76S9£1644 G5 BRL —.31ZB456(2.05 . _ .. E. .B6445048 L5 ThHA

«237€£EB3 (2 T VECTCR IN tARTH EQUATCR PLANE

---. 16 BAYS 9 HitS. 19 FIN. 43,162 SEC. 2357271341372025414123C2 Jolo= 243S(CC.5C14€715. AUG.. 2B,1965 €I €2 Lé.762

cmee——- ... GECCENTRIC EQUATCRIAL CCCRLCINATES
——— X L54705B83 (& Y. —.54463472 06 Z -.28879334 cé CX +796515€67-C1 LY .£121411¢-21 DZ .3815€854=C1
R .83C8e888 ¢ DEC -.203353¢€3 02 RA 21564611 C3 V.  .1C7473C6 <C PTH -, 74475661-C6 AZ  .67725658 02
»»»»»»» R .8308&8BE C¢ LAY -.2.3362¢64 32 LCA  .33911324 o3 VE .5€710837 (2 AZE LZICC4L11€ C3
X5 -.13€37105 6 ¥S .£6720EC9 ad IS 25899187 (¥ CXS =,1234€775 €2 LIS -.1C€5€915 C2

- -XM -,35E0265£6 Lt YN J3E586ZET G5 Ir 497081743 (£ LXV ~,2.5C56CS (C CIvd -.4377124 OC
XT  .0CCOCOLLO CC YT - LLLC0CILC OC 21 ~.0L300C0C0 (o CXT -.cceccece < -cccoccce Do 3 SR ofof ol o] of of of K o144
~——RS._.15111257 LS VS .25498e55 G2 XM 236331280 ¢ V¥ .1.B4(585 (1 RT .CCCCCCLC <o L LIPS ol of o oY o W s}
GED -.2:46€6513 (2 ALY . E24492271 06 LCS .17981712 C2 RAS .15€35(CC (2 RAM  .1741653% (3 LC»  .19763247 C3
LUT . .35CLCCC0 2 DF  .2840C.2C D4 . LR ~.117535C9-uB8  SMA ,21832787 ié DES  .SE£87€14 (1 DEM .78635647 (1
CCL  .B8779C714 32 MCL 16777337 (3 TCL  .17596999 3

GECCENTRIC C(CNIC

EPCCH OF PERICENTER PASSaCt 2357256€55302027554123C3 Jolo= 2438584.75745203 ALG. 12,1965 €7 CB 15.856
< o-SMA.. L62065649 L6 ECC 257592347 CC £ .S1715845 .5 SLR  .20C04435 o8 APD  .82(86888 (6 RCA  ,1(124294 C5
VH  .1.7473C6 2C C3 -.64792854 Ui Cl  .89296.26 .5 TFP  J135€€269 (1 TF +1€432293 72 PER  .45227563 CS
------- JA_L18CQCIC0 .23 .. MTA L1ELICLCO 13 EA .18I000CC .2 LIRS ¥ -Tolof f o TFI 34332865 (3

- ALL VECTCRS REFERENCEL IC EARTE ECUATCR PLANE
X .55705883 (€ Y ~a54463472 C6 2 ~.28BT4334 o6 Cx  .75651L67-{1 CY .6121411€-.} DZ .3E15€854-C1
- -2980$580 02 LAN  .353662C3 03 APF  .135638C3 L2 KX L24112584 (L »Y 5€957¢32 (C »2Z  .355408¢1 CC
34997122-01 WY ~-.49588535 00 W2  .36768250 ol PX -.€7C45324 (C PY .(5559(2(: <c PZ  .247579S2 CC
QX =e34112584..CC QY ~.56657032 OC €2 —.3554L861 (T RX -.248522¢CC CC RY 424298699 CC RI -.33765C3¢ CC
BX .7%1125B4 OC BY .56957¢33 OC BZ .3554C861 iC TX .€S9CEELIC ol TY 11503555 CC 12z .cccecoce cu
CAP_ .20334363 C2 __2AR 13564611 &3. . .

BIQ _.848715£9 05 BRC +.34764132 05 € +21715845 (5 THA  .23377256¢ C2 T VECTCR IN CLARTH ECLATCR PLANE

20. CAYS 8 HRS. . 0 MIN. 04000 SEC. 235727344423202714620CCC JoC.= 2439CL4.11272314 AUG. 31,1965 14 42 23.6CC
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CASE

1

EESYS-JPTRAJ-SFACE (SCl63

AC=6 PCST FLIGKT TRAJECTCAY BASEL CNBGST LSTIMATE CF INJ.CCNL. AS CF 1 SEPT £5

GECCENTRIC
X «56692.85 L€ ¥ -.5074.358 C¢e
R .80€41356 ¢ Dkl —.19357:44 42
R .31€4l1355 6 LAT -.16357.45 2
XS ~.1369€456 (S ¥s .519&51?4 JE
XM -,24383557 ¢ Y¥ =,2418r503 O¢
XT WCCCCL .00 ¢ A {CCuC ot
RS L15CHE262 (S Vs .295171)1 T3
GED -.1147G258 .2 ALT  .8C3772 06
LU 435000 .0C 2 BT . 2840uLEC 24
CCL  .2e21E1411 2 PCL o 713%64€1 02
EPCCH GF PtKlL‘NTLR PASSAGL
SMA 42137407 e LCC W5663¢627 OC
VH .1271%634 CC €3 -.9459421C 0OC
TA -.17745227 03 PTA L 1ECCLICO NS
X W5€€92.t5 € Y -.5.740558 ¢
INC  .2947404) C2 LAN  .3566.541 03
WX -.24%151€32-01 WY =.451174L0 GO
QX =. 71064489 CC Qv 571426172 0OC
BX 474.6444C OC bY .5742617172 GC
CAP  ,2432¢€¢eC RAP  .1357.4%59 03
BTU . 1CC58951 O¢& BRC —.4C3CL777 5
25 DAYS 0 1S, O ¥IN. 0Q.CCC SkC.
GECCEMIRIC
X 51914581 (€ Y -.39C0¢4721 U¢
R LEEBU3120T L€ DEC -.1735352€6 L2
R LEEC3I2CT ¢ LAT -.17353626 02
XS ~.1440€€£76 CS Y5 .4LB6EEE84 OF
XM .9¢€36F /5 Ve Y~ 35174702 D¢
Xt ¥T  LCCCOCLIT Lo
RS ¢ VS  .29541.E3 0z
CEL -.l7k65u25 %3 ALT  L£7393379 Q¢
CuT  .35C0C.C2 Q2 BT L3B40CLCC %4
CCL  .8453595H uZ MCL  .14157221 02
EPCCH CF PCRICENTER PASSAGE
SMA  .42252475 C¢ ECL «554435%7 GC
VH .14B26%¢1 UL C3 -.54335584 0C
TA -.171805%32 02 MEA L 18C0CIC0 L3
IASE 1

ECLATCRIAL CCCRDINATES

Z ~.26729158 C¢ Cx -.19506501-C1 CY .1753C492 CC DZ .1CC5{981 CC
RA 41817590 03 V. .20647784 CC PTH -.5073C€23 C2 Al .6732633C C2
LCN . 118Q0C849 .3 VE  .55360{51 (2 PTE =-.1€6544255 CC AZE  .27€CS5213 G2
1S  .22526941 (¢ LXS ~ET7€12 C2 CYS -.2%52459317 (2 CZS -.1C945354 C2
IF -.uk135028 ¢S CX¥  .£285€37€¢ oC CYM -.7.725878 (C LIy ~.39C4€754 Q0
2T =4y C0C2CC W CxT =.CC0CCLCC CC CYT -.cCcceccce e DZT .cccecesec oo
RFM  .1832.778 (¢ VP .1023€1%1 L) RT .CLCClCCl o 12 BN o] of o ofof ol i o1}
LCS 21947613 C3 RAS  .15963t54 2 RAM  ,22043774 C3 LCM  .2.275328 C2
DR -415985C073 CC SHA 320417411 Cé€ LES .85EQ61%4 C1 CEM -.13297586 (2
TCL .l1BCCCIICC O3

GECCENIRIC CCNIC

2351303€435720217€630CCC Jalo= 2425C16.62663183 ScPT. 12,1965 €3 €2 2C.991

¢ o1 836074 o€ SLR 278667688 C5 APO LEZESEE44 L6 RCA  .141717C3 C5
€1 413539316 C¢ TFP ~.1CE11974 o7 TF .7EC3226C (3 PER  .4537CC3C 05
EA -.16100535 (2 M -.1429€361 (2 1FI .48CCCCCC C3

ALL VECTCRS REFURENCEC TC EANIF ECUATCR PLANE

1 -.26729158 C¢ Cx -.165CS5C1~C1 CY 417630492 (¢ 0Z .1CCS5i581 CC

APE  .13514456 (3 Fx o LT7105772¢ _C PY  L€0236374 CC ¥l .26364521 CC

We  Lx7057353 ¢ PX =-.£712€25¢ CC PY .€5495395 CC P2 .,HICM'éﬂ co

C/ -434880038 (. RX -,24836€8C CC RY .2423¢138 CC R7 -.v3784859 C2

EZ . !488Lu38 (O TX +€SB3E57€7 CC TY  +7157487€¢ CC TZ .cceccccce cu
E  ol.B36274 G€ THA  L,33B81éé€2C (2 T VECTCR IN LARTR EQLATCR PLANE

23572766736220271463CCCC JoCo= 2436C.9.11277214 SEPT. 551965 14 42 23.6CC

ECUATCRIAL CCERCINATES

2 —.20291897 ¢ Lx ~.221€262C CC .272311€68 (C DZ .2°1765CS (C
R2  .22338206 .2 Vo .47797€11 C -« ETETHISE 2 Al L£605E957 C2
LC™»  .11799138 (3 VF  L471BE5%T7 72 3 52762724 CC AZb  L.210C887C C3
IS 1772150 (8 CXS =-.£3C24234 (1 LYS -.26C09546 C2 £ZS -.1128C459 (2
[14 17454823 ¢ LXF 064212354 CC CYM .22€07523 (C CIM  L,2.938272-C1
CCOuClC o CXT -.CLCCTCCL L CYF -.CCCCCCCC CC 02T .CCCCCCCC €O

RF  .4.431573 (€ VM .6€9C556€ CC RYT .CCLCCCCC CC vY .cceocccce cce
LCS 431907247 C3 RAS  .1€416215 (2 RAM  ,ZEED32127 (3 Lor  L.82230588 C2
CR —.4427876T L SHA  .26745:9C (€ CES .67492317 1 CEM 557€6.3C C2

ICL 18CCLLCC 3
GECCENIRIC CCMNIC

23573037442.202215€2CCCC JoLax 243SCLE.B1TTICEC SEPT. 13,1965 €7 37 37.1C8

£ .126C41857 (6 SLR  .37627€73 -5 APC  ,82581695 C¢ RCA .19252552 G5

€l .12246b34 ¢ TFF -.€¢571235C (¢ TF 78492042 (3 PER  .4555€8(7 G5
EA -.12973208 (12 HA - ETETESAC (2 TFI  +5999595S C3
{ESYS—JPTRAJ-SFACE (SClié6d 6

AC-4 PCST FLIGHT TRAJECTCRY 2ASEDR CNBEST :SSTIMATL CF INJLCCAC. AS CF 1 SEFT €5

ALL VECTCLRS REFERENCEC TC EARTH ECL‘YCR PLAME

X 51914481 06 Y -.29CC4221 06 1 -.0291897 <& DX ~.221€352C CC CY .37231168 CC 2217555 €C
INC .292659C3 12 LAN 25697456 ©3  APF  .1342 594 (3 MX .E457€CE6 CC MY LESECCE62 CC b J3ii3%a6s cc
o MX =i2519E38e-Cl . WY —.45818219 OC Kl LLI23E534 oC  PX -.€£326737 CC PY .€£126471 CC Pl .35C43596 CC
QX -.74793769 €0 QY =.56556744 OC  CZ =.14C8%488 oo RX -.24817CC2 CC  RY .2474207C €C L53658669 CC
JBX .74793773 GC BY .E€956746 CC B2 .34CB5490 O TX .70603€85 CC  TY L70E1751C CC .cceecece €6
DAP .2:513481 02 KAP .135086€3 G3
BTG 11744485 J€  BRG -.458B8ES6 U5 ¢ .12605157 .& TR .238658C6& (3 T VECTCR IN EARTH ECUATCR PLANC
SLCSE ENCGUNTrk WITH VHE PCOR. LUNAR CONIC FOLLUWS.
28 DAYS 12 HiSe 1 MIN. 30.0CO SEC. 23515C11313220221463C0CC J.Ca= 2439 1261381482 SEPT. 541965 C2 43 53.6C0

SELENCCENIRIC CCNIC

[PCCH CF PERICENTER PaSSAGE

23573C15>7002402€1143CCCC Jolo= 2429C13.41568272 SEPT. S41965 21 58 35.C75
SMA -.46215¢82 04 ECC 15290642 €2 B .12521558 C5 SLR .1076C114 .7  APC .CLCOCCSC CC RLA .66C5CB93 C5
VH .1,299142 1 €3 L1.€57233 01 Gl 12631158 U5 TFP -_.€S281475 (S TF .70226984 (3 LTF  .€99870CS C3
TA -.4575451C 02 MTA 053749788 02 EA -.33304783 (2 MA -.B845226C (3 TFI  .684C2499 C3
C3J -.15526196 C1
_ZAk_ 44431931 uZ. 2AP .24L71542 02 ZAC  .52641206 .2 CEF  .749955C2 (L IR .42£8953C (4 GP -.4C7C511C CC
32 DAYS 0 £XS. O FIN. LuCiU SEC. 2351302123232C271463CCCC JoLo= 2435C14.11277214 SEPI. 1C,1965 14 42 23.600
GECLLATRIC ECUAICRIAL CCCRCINATES
S0 X 233005u81 26 Y -.16237114 C¢ Z ~.r4241569 L5 CX -.16913775 GC CY .758836C2 CC DZ .31714C2C 00
R .3773S376 €& DEC -.12E98.33 52 RA .3338CICL C3 v 212 C1 PTH -.€S69%81C (2 AZ .1C331463 02
R 437735376 C&  LAT ~.12898u33 J2  LCA  .12378813 O3 Ve L26471945 .2 23829292 C1  AZE .21€25215 C3
X5 -, 14712500 LS YS  .29498749 T8 IS 412791178 C8 XS -.SBTCZHE2 (1 LYS -.2€591641C €2 C2S -.11531753 02
XM .38295,3) ue YM -.SCU6TSET 05 .16975324 .5  CXM  ,25336592 <C CYM .B€548L71 CC  CIM .38814347 CO
xT PR YT .I0C. .00 Or 0C0LCCC o CXT =.CCCCCICC €& CYT -.CCCCCCCC CC £ZT  .ccoccoce oo
. RS 6027 L9 VS .295721C1 22 RV L42(9C638 CE VM .585324C8 CC RT .CCCOCCCC CC ¥T  .CCOCCacc 0¢
GED -.12982961 .2  ALT 37101663 €  LCS o31£64414 L3 KAS L1€86€3C1 L3 RAM .34€7665C (3 LCNM 13674763 03
cur ¢ w2 DY .$5599659 43 CR -.11C06339 C1  SHA L1CB5%163 ué  LES .4£724332 C1  CEM -.11C69715 C2
CCL  +84C12717 02 WCL  L202347€6 €3 TCL 417999999 ()
GECCENTRIC CCAIC
:PCCH CF PERIGENTER #ASSAGE 2357303665172C2€01C3C0CC JLa= 2439C1€.663€9222 SEPT. 13,1965 03 55 43.C08
SMA 051832991 CE&  rCL 45452148 0OC 8 17573465 Ct  SLR .5736154$ .5 APC .1CA71682 C7  RCA ,29491602 (S
VH .16444 615 CC €3 =.1404353C G. €l <15121753 C6  TFP =.22035941 C¢ TF  .781222¢% -3 PER  .£551314C 05
FA -.19376447 02 KTA L 1ECCCLLD 03 EA -.11561813 C2 MA -,20185024 2 TFI  .720CCCCC €3
ALL VECTCRS REFERENCEL I1C EARIH ECUATCR PLANE
X 433024581 Ce Y -.16237114 C¢ I -.£424.569 (% €X -,76913775 CC [ 5€83¢C2 (C 02 .37714C2C 00
INC 423379533 2 LAN L57S17SE2 01  APF  .11655464 I3 ¥X  L48305EC1 CC MY .E11797C5 CC ¥z .328CE588 €O
WX L4CU44044= 31 WY -.35479417 OC wWZ 91789643 0C PX -.571311€E (C PY .74461282 CC PZ .34518793 CC
QX -.81975567 oC QY -.538221786 0C CL -.19573276 (C RX -.2121255€ CC RY .21386485 CC RZ -.93853357 00
BX .81475472 o¢C 8Y . £3822789 07 B7  .14573217 CC TX  .79337899 (C TY  .éC2728C1 (C 12 .cocccoec 0o
CAP .2l193268 C2 AP .12149759 03
BYC 17187048 06 BRG -.266497€1 05 B 17572465 G&  TRA  ,3475625C C3 T VECTCR IN LARTH ECUATCR PLANE
32 UAYS 14 HRS. 8 MIN. 17.786 SEC. 2357303675102C226127€771 JoLo= 2436C16.7C186789 SEPT. 13,1965 C4 5C 41.386
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CASE

1

TESYS-JPTRAJ-SFACE C9C165

AC-6 PCST FLISHT TRAJtCTCRY EASED CNBEST [STIMATE CF INJ.CCNL. AS CF 1 SEPT €5

CECCEATRIC ECLATORIAL CCCRCINATES
X ~e1£33357¢ (¢ Y .25514112 J% 4 S11734787 (5 LX -.4C072.54 C1 LY ~.24577851 C1 DZ -.83295895 CO
K B’Ei‘cé' Ls LEC .z2l2B8.C3 02 RA  .12527643 (2 V. e47743271 L1 H LS __ AZ . L1CC7207S €3
3 C LAT  .2.285.C3 02 LCN  .£0633598 (2 VE .25365€14 C1 AZE .11C49451 03
YS .c3523.71 2@ 2S  +10207¢33 (8 LXS =445917547 (1 CYS -.2€622262 C2 EI5 ~.11631263 (2
Y¥  L1.79€(BY é F L1T1T1524 LS Lxv -,32255837 CC +85298324 CC OIF .431163(6 OO
YT CCLOLLis 0C £€0.LC00 (@ CXT —.CLCOCICC (O €LCCCLOC CC DZT .CCccccee ce
«15250 49 VS  .ZS59365C 92 RE 239346473 ¢ v# o L1l025218 C1 RYT .CLCOCCLC Cf VT .ccceccce co
GED 42 4l4cke ALT  .2T7467¢49 05 LCS .1.€34212 02 RAS  L1TCSEESE O RAM  L15541878 02 LCM  .311297C4 C3
Cut  .3500::C0 0T Jz4lell 93 LR —oZRE55449~(7 ShA ~.2490€¢21 (5 CES L3E€63755 C1 CEM  ,25C12861 C1
CCL  .zteCEElL PCL .11539224 02 TCL  1BCQ.CCC W3 :
GECCIMKIC CCNIC
LPCCh CF FERICLNIER ¥£SSACT €357303615102022€13C4630 Jolo= 2425C16.TC10ET89 SEPT. 12,1965 C4 5C 41.386
SMA  .52214 19 € ECL  .53%516:%8 O ¢ < 1849.791 & SLR  .€548252C L& APC  L1C1C4371 =7 RCA  ,3384326C (5
- t3 -,7€335771 OC €1 16157202 u&  TFF -.E66E1966~C4 TF .TEZ13827 13 PER ¢25B8C684 (S5
£ MTA L16CCCIJ0 03 €2 -.€u30ib5t-.% PA ~aESCLET4G-CE TF1  .78213827 C3
ALk VECTCRS REFERFNCELC 1C EARTE ECLATCR rLANE
X —olE€332000 % Y .25%14112 25 2 LJ117347B7 (5 CX =44(72.54 _1 LY -.24577€51 (1 CZ ~.c329585% CC
INC J22v4lien Z LAN  .€e429:97 1 APF  .11€7119C .3 PX - E3935875 (€ BY - 1480348 (C ¥/ -.1744B162 CC
KX a44CC2%45~. 1 hY ~,2£555869 Co wd .52158%89 o€ PX =4£4171967 PY  L7€57C%6S (© Pl .54€726/5 CC
CX -.83635572 ~C QY =.51481247 0 €7 -.17448133 o RX ~,2UL28627 (¢ RY . 2E2Ce¢235 (¢ R —.5376€15C CC
BX .835352715 ¢ oY .5148:_’49 s BZ  J1744¢194 (7 TX  LE16355C9 (C TY  .S97155032 (. L RPN o ] of ol ol
CAP .2 2Bt 32 2 ~AP L 12527¢43 T3
BFC L1E165517 & 8RE —,34295817 05 B e13492:91 Le THE 224927625 (3 T VECTCR IN  : ARTH ECLATCH PLANE
35 OAYS O ‘S, T *IN. 235137525262C2114€30CC0 JoLo= 2426C15.11277214 SEPI. 15,15¢5 14 42 ~3.6CC
GECCE IKIC ECLATCREAL CCCRCINATES
X 423421184 T3 ¥ -.32634%¢€8 ¢ Z -.i3R17175 <€ £X 22011161 <C CY ~.69452262 (C CZ -.4413615C CC
R +358BE3e9 2 LEC —.2281%4E1 22 RA 42740233 L3 Vo .1206(0CE [} PTH  LEELTCISG .2 Al .5C853797 L2
R .358863¢9 ¢ LAY -.22E154€2 (2 LCh .=S112%6€ .2 Vo .z369€631 .z PTE  L21C7¢s2E 0 A2 L2€SSELCE (3
XS -.14513152 LS YS 17517277 .8 IS L17697.3C 017 CXS -.23900&822 (1t CYS -.Z€593771 C2 €IS -.117.425¢C ¢
XM 26432450 YE L26127S57 ¢ ZF  L12C0e732 (¢ LXY -, 76636740 (T CYF  L.E963657C CC Tev 3634¢4 CC
— XTI _.CCLOC.CO XY LCLLCu.CO L [ o RN CXT -.{CCCLLCL (¢ EYY - CCLCITeC ot rar [ o g of ¥ il
RS .1%C4.0521 S VS  .¢SE17742 02 RP ,38454137 ¢ vF o .1.204€07 11 RT  .CCCQlCic o vi cleeiee e
GED -.22956S17 .2 ALT  L25Z4BET3 3¢ LCS  .3182:213 .2 RAS  L1731461C .2 RAM  44¢€61€18 (2 LOr  1eG71485 (3
Cur .38C0CTCC (2 CT 255695559 23 TR 11192225 L1 Skbs  ,352Czed4 (¢ CES  .ZS€1151¢ 1 CE» .15L€737€ (2
CCL  .7€24€2C2 ¢2 FCL 18177440 03 TCL 17595599 .2
GECCENTRIC (CANIC
EPCCH CF PERILENTER PASSAGE 23523036753€202250020CCL Jolo= Z425C1€.7C(2€5135 S:PF. 12,15€5 C4 52 .S.¢13
SMA  .51967313 ¢ ECC  .$353%¢ll © Y 18375727 (¢ SLR .(i97é:74 fad APL  L10{57734 (7 rKCA  ,325729C(7 C5
VH .16C01242 . C3 -.7€702i81 JC €l .16093422 _¢ TEP < TF TEZ1£2€3 00 PER  .¢2127c¢78 C5
T4 .1311723%3 (3 *TA  L1E8CCC:CC .3 EA  .7.681124 (2 v WD .eaCCClCC €3
CASE 1 IESYS-JPTRAJ-SFACE ISC1¢eS 8

—4L=6 POST FLAGKET TRAJCTCRY GASEC CNEEST ESTIMATE CF INJ.CCM. AS CF L SEPT €=

ALL VECTCRS REFEIfACEL TC FARTR ECUATCR ULANE

X .23421.84 05 Y 32994568 ut 2 =.1351777% (¢ Lx  .2z.11191 <C LY ~.564532¢2 CC CZ -.4413515C CC
INC  .22:4C188 02 LAN  .€€355.CGC 31 AFF (11652256 .2 ¥X  .G5€8%5537 (O MY L771%4.845-C] »r 1€€T2137-C1
——— WX L44E52135-51 WY ~,.3855€184 OC ®Z  .32155111 {C PX -.S28B4382 (C PY .7€747781 CC PZ .24731128€ €O
CX -.8412% 69 © CY —.S1217171 0C L4 -.17333285 2 RX =,1595¢S578 ( RY  .2t424E1E <C R -, ;3774985 CC
BX .44121.73 OC BY  .51217173 Ci el L11333386 u. TX 1842485 (O TY .ET46135€ (C L PR o of 4 o o <o
CAp  ,2.222348 uz RAP  .12527:57 03
BTG .18055.87 C¢ BRY -.33565723 3¢ € 18375727 C¢ THE  .24934t18 (2 T VECTICR 1IN ARTE ECLATCH PLANE
40 DAYS Q F#S. O FIN. <C.CCO SEC. 2387310€ 223222714€30CCC Jolox 2435024.11277214 SEPT. 20,1665 14 42 23.86CC
GECCEXTRIC ECLATCRIAL CCORCIMATES
X ,2217.3376 Y —.€ 816503 € €X  .40204277 IC CY —.4229C(55% (C CZ -.15727577 €¢C
— CELC 228158 32 ¥  JELlESTEAC (C PIk  L£T748925 (2 AL L£qET4T02 C2
R LAT —-.z22815¢€8 22 ¥E  J4E9T417C L2 PTE  .65607211 Cr AZF  ,27C(2544 (3
Xxs YS  LE2C1€346 L7 «2€895230 Lxs -.e€4B%912C CC LYS ~.2721L173 (2 DZS ~.117554C4 {2
xm Y¥  .29392t43 2r  L15358838 (¢ CXF —4550.14487 (C CY¥ ~.4717C512 (o +1275522C €¢C
XT . Clivl - ¥I  oCi{CL.CL . 41 =.LLCOCUCC {L  CXT - CLCLLifC £C LYT -.CLCClCLC €< LZT .ClCCLILC €C
RS .15C21477 (S VS .ZSET{9ET 232 RY 226654235 (& V¥ L1CE973C3 1 RY .CLCCCCTC CC L LIRS v] of of o of of oY ]
LER =,2241:42¢6 (2 ALY £9316L29. 36 . LLS 31773806 03 RAS  .17762222. 12  RA¥M .11795121 .3 LLF  L258C76.1 (3
CUT  .35C0CLC0 T2 DT .2840lCCC U4 D& #57C66397 CC SHA  ,€528453C (¢ CES 410255755 (1 CEM 24772658 C2
LCL 76567174 (2 MCL  .17863288 03 TCL  .17999999 (3

JPL TECHNICAL REPORT NO. 32-911

GECCENTRIC CONIC

-EPCCH DOF PERICENTLR PASSAGE
SMA  .52487435 ¢ £€C
VR .16.8518d GU c3

23513C3676742C271163CCCC Jafo= 243SCLE.TCI26381 SEPT. 12,1965 C4 58 27.577
16742482 (€ SLR  .66925985 S APC  .1115155C .7 BCA  .34€02647 C5
<16233015 6 TFP  L£35824CL2 L& TF  .7822677¢ (3 PER  .¢£3C72778 C5

«53407314 OC e
~«15541281 OC (2}

Ta  .1€550244 ©3 ¥Ta  .1800C.CC G3 €4 11087198 (3 MA  LE(BOHS4B2 L2 TFI  .6596565S (3
) ALL VECTCRS REFERENCEC fC EARTF ECUATCR PLANE
- X 22170316 CE Y -.ELELLGC3 J¢ 1 -.2652469G C LX 40204277 CC LY -.4229(L5% cC LZ ~a197C7577 €C
INC  .22€34538 2 LAN  L£720C€49 01 APF 11679641 2 PX  .5473€448 (L MY L30$30132 CC P2 .r2¢63421-C1
WX J45411%29-C) Wy —.385‘0 511 o ®Z 4521624938 (O PX =.54395C7€ (C PY 76425292 (C PZI L34£3578% CC
QX ~.8278¢144 (T QY 024 2C €2 ~a17495054 o2 RX -.2CC8738C (C RY .z€22C77C (¢ RZ =.$3ECET6H CC
BX . .03786146 CC 8y BE3S5 O¢ 22 417495054 TX  El465242 (C TY .57689332 (C Tz .ceccccce co
CAP 021261149 2 AP .12 44’(4 na
ETQ .lt4l2654 (¢ BRL =034554246 0° E 1742482 Ut Tra  .2492815¢ (2 T VECTCR IN  CARTH ECQUATCH FLANE
45 DAYS 0 HPS. C© FMIN. C.CCZ SEC. 2354314031632C27146300CC Jabe= 243500%.21277214 SEPT. 25,1965 14 42 23.6CC
GECCENTRIL ECLATCRIAL CCCRCINATES
X «377523(5 Cé¢ ¥ -.736414C5 Ce e CX  .3243111€ CC  CY - 1E€91562 CC CZ -.96212321-C1
K «BiS6£45]1 C¢ DEC -.21537u1l 02 RA  .29714258 {3 Vo .285965¢84 (C PTH  .51€84514 (2 Al .E223.544 (2
R .8b96€451 Ue LAT ~.21537:11 Q2 LCA  .723391€2 (2 VE  .€0142274 (2 PTE 431145321 CC AZE  .2/CC2642 (3
XS ~.14587449 CS 55636023 07 15.-.24126574 €7 L[XS .1€921534 (1 LYS -.27221398 (2 DZS ~.118C5727 C2
XM -,2¢£27598¢ Cé €2114€€9 LS ZF  L3C60475C (4 Lxv ,11552758 CC CYM -.4578365¢ (O EIM -.466C7887 CC
——- XT -,0CCCLILC CC +LCCOCLCO OC 21 folofsJofei o v oTUR o3 § SN of of of Tt of S R 4 EYT ~.CCCCCCCe CC €IT .cotecece oo
RS .14895713 § VS .257194C2 C2 RF  L26809148 vu€ VFooL1CT715072 Q1 RT .cCceccee ¢ VT .cecclece €2
GED ~.2167.219 2 ALT  .£8328S22 0¢ LCS  .21732251 C2 RAS  .18212594 (3 RAM 18671536 (3 LCK 32461164 3
DUT  .35C0CCC €2 DY .3B40CCLC C4 DR 32692992 TC  SHA  LE2015194 (¢ CES -.62162389 (¢ CEP  .4763877¢ CO
CCL - .T76614C34 02 MCL L177943C2 03 TCL  .18CCL30C .3
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CESE__1

v - - _IBSYS-JPTRAJ-SPACE 09C165 . 9.

_AC=5 PNST FLIGHT TRAJECTORY BASED CNAFST ESTIMATE COF INJ.CONC. AS OF ] SEPT £S5

EPOCH OF PERICENTER PASSAGE
A 53254699 06 ECC $183C334-00 B

VH .17837178 OC €3 -.74707689 00 ci
IA 1706154503 ___MTA b1 03

21121923 66
«18256441 06
--EA...013862152.03

83616935 .05
TFP  .10825999 C1
- MA.__,10048485 03

43589005 05
+64642573 05
_.-I£1_. .1CB0COCC 04

ARD. 1023505¢ €3
TF  .77%27781 C3

RCA
PER

ALL VECICRS REFERENCED TO EARTH ECUATCR PLAKE
1 -,32659778 C6 0X 32431116 CC 0Y -.18691962 CC 02 -.94212321-01
_ 11829312 vl ... MX .GCA34537 CC MY .4C785621 CC _. . MI_...12574863 00
292164161 00 PX -.%¢61372C CC PY .T75Cl6C25 CO PZ  .34168441 CO
Q2 -.18392521 w0 RX -.206828C7 CC RY .21273254 CC RZ ~.93981473 00
BZ .18392521 Q¢ TX .7982CC14 CC TY  .60239235 CC T2 .000CCO0C 0O

X  .37753305 0¢ Y -.736414C5 06

——APF
WX ,45637282-01 WY ~.38534914 00 wZ
-QX. =+ 82304670 OC- QY. =,53236518 OC
B8X 82304671 OC 8Y 53736918 00
..... DAP....19979530.02... RAP . .12704143 03

——RIQ  .2021349C 04 _BRQ =.41335380 .05 LB 421121923 06 THA. _.34871414 €3 .. T VECICR IN EARIh EQUATER PLANE

..... 50 DAYS 0 hRS. @ FMIN. C.CCO SEC. 23573172612320271463CCCC JaLo= 2439C34411277314 SEPT. 3C,1965 14 42 23.600

- GECCENTRIC . EQUATCRIAL CCCRTINATES

—— X L.5C28BE2H3 C&

B3

-«27718116 0¢ L -.34966075 (€ cx
R .989529C9 v¢ DEC -.20693321 02 RA  .3029C529 () v
R +98954G1C vt LAY -.20€93320 02 c2 VE
XS —.14855127 QS ¥S -.17287136 08 c? CXS .4244¢8C6 C1 CYS -.27C17463 (2 025 -.11718025 02
XM -.9658C727 05 YM -.34812C65 O¢ ce LXV 294536711 CC CYM -.23597969 CC DIM ~.1981£021 CO
XT -.0CCO0C .CO OC YT -.€CCOCCLO OC . 19 EXT -.CCCOCLCO ¢ pYT -.CCCCCCCC CC DZT .CCcccece oo
+14978123 0S ¥S . .29753987 02 R¥. 239398843 (¢ VM .$943528C CC . RT .CCCOCOOC CC VT .lGCeCeee oo
+2822284 G2 ALT  .$8315357 06 LCS  +3169C437 a3 RAS  .18€63597 (3 RAM  ,2%44S41¢ C3 LOM  .2476255C 02
«35C0C2C0 w2 0T .3840CCC0 04 TR .1394.825 CC SHA  JSCHTCTI5 Cé CES -.2E€91123 1 DEM -.23515.68 02
$T6678564 (12 MCL  .18C11C40 93 TCL  «17599999 3

«2541€e€2 CC 0Y -.65566459-(2
25465491 (C PTH 433191552 (2 Al .199C4187
«€7292714 (2 PTE  .11B6$929 CC AZE .270C3181 C3

DZ -.1431£675-C1

o
~

-

GECCENIRIC CCNIC

EPOCH CF PERICENTER PASSAGE
SMA  .538076%9 J¢ ECC  .89031827 OC B
VH 220732258 0C €3 -.74C78789 0C c1
TA 417524827 c3 MTA .18C0CCCC 33 EA

2351303321662C2206€63CCCC JobLo= 2439C1€,0C474C19 SEPT.
«24500713 Gé SLR 11156124 C¢ APC 10171340 CT
221087527 L6 TFP  .1564%34C 07 TF . 7€54C72¢ 03
«16045389 C3 MA  .1433k723 €2

12,1965 12 06 49.553
RCA  .59C17175 05
PER .654675C4 C5
TEI .. a120€COCC C4

e _ALL VECTCRS REFERENCEC TO EARTH EQUATCR PLAME

X .50288281 G¢& Y ~.77718116 C¢& 2 ~434966575 C6 0X  .2541€€62 CC LY -.€5566459-L2 D2 -.14315675-C
INC  .22927258 Q2 LAN  .£1629648 01 APF 211964621 (3 MX  .86022C55 IC MY .4828346¢& (O #Z .16398561 CO
WX 4413221241 WY -.38731C71 OC W2  .92108018 ¢n PX -.57771665 CC PY .7427CB44 CC PZ .338567CC CO
QX -.815165:3 CC QY -.54€23€13 OC €2 -.19264942C cC RX -.20787226 (C RY .2£72391C CC RZ -.94394227 CO

BX .B151€524 0C BY .54623&74 0C BZ .1926%420 CC TX 78932413 GC TY  .¢1397672 CC 1Z .cccccocc 03
CAP  .15786591 v2 . RAP .12787iéC C3
870  .2358145C Cé BRQ -.50174€51 05 B 224500713 Cé ThA 24818288 C3 T VECTCR IN EARTH ECUATCR PLANE

53 DAYS 23 nKS. 22 MIN. 42.8C3 SEC. 235732176072202463436332 JaL.= 2439C38.09382410 CLT. 441965 14 15 064403

CASE 1 IBSYS~JPTRAJ-SFACE C9C1é5 1c

_AC=5_PCST FLIGHT TRAJECTICRY BASED CNBEST ESTIMATE CF INJ.CCNC. &S CF..) SEPT £5. .

GEOCENTRIC ECUATCRIAL CCCRCINATES
X  «57886912 (& Y -.7571C2230 sé I -.34446985 06 DX .1854C854 CC CY «12175453 CC 02 .43987027-Cl
R .. .1lL134039 O LEC. -.18821&l4 C2 «3074C242 L3 ¥V .226121217 (C PTH -.5C144241-CE Al .78C83C2€ C2

R 1713439 .7 LAT -.19871¢14 02 +8056854C C2 VE .€5277182 (2 PTE  .22481714-Cé AZE  .27CC38¢E C3

~---XS —.14£78492 3OS ¥S -.26531413 08 11506545 08 LXS .€2537C23 C1 CYS -.2671063€ C2 D2S -.115842CC C2

XM ,2237¢565 C¢€ ¥YM -,29¢02372 Cé <16142L73 Cé CXK  .803429%2 CC cYM .51C13847 CC DIZ¥  .11C4l14¢ CC

... XTI -.C&CLizeo oL Y1 -.CCCOCCCO 0L =COCOU000 CC CXT -.CCCGCCCC CC LYT. —.CCLOCCCC CC 021 .CCCOCLLC €C

RS .14960659 0§ VS  .29778525 02 240466994 C¢ VM .9£684SC1 CC RT .CCLCOCCCC CC ¥T .0coccecce 6o

GED =.1999£334 02 ALL 10CICzE2 02 +32341124 €2 RAS .150245¢3 C3 .RAM .3C708579 €3 LCM L8L25191¢ C2
CUT  .35C0CCCC C2 DY .7€80C(CC U4 +19272917-68 ShHa CES -.4411:898 (1

+92758L2€ CE

DEM -.235CS1C5 €2
-18C0CC00 L3 - .

LCL  LT&?7C973 Q2. MCL  .18252175 €3

- GECCENTIRIC CCAIC ..

_EPCCH CF PERICENIER PASSAGE _ 235130264631202425436332 aba® 2439C15.11747EEQ0 SEPT. 11,19€5 14 49 1C.168

SMA  .5419:519 Of  ECC .86999327 OC © .2672.554 C&  SLR .13174533 C& APD .1C134C39 €7 RCA o 10454442 G5
VR .22613126 GC €3 -.13552161 0C  Cl .22916232 Q& TFP .19851562 1 TF 74411292 €3 PER .€6171875 C5
YA .18C00-CC €3 PTA .18CCC2C0 93 EA  .18COCLEO L3 MA  .1800CCCC o3 TEL .12955452 C4
B i AU VECTGRS REFERENCEL 10 EARTH ECLATCR PLANE
X .51886912.CE.. - Y ~.1571L23C L6 1 -.34446985 C&  CX._.1BS4C854 CC  OY .12175453 CC  DZ .43987C27-G1
INC 223056377 G2 LAN .55231435 01 APF .11678C89 C3  MX .81991552 CC MY .£3842413 CC M2 .19451987 0O
WX .37694187-01 . MY -.38981846 0C  WZ .92CL1994 G  PX -.52124222 CC  PY .74708837 CC  PL 33991387 €O
X -.81591552 o€ 53842412 0C Q2 -.19451987 GC  RX =, (¢ RY .21CC2366 CC Rl -.94045664 CO
BX .81891584 CC  BY .53B42413 GC  BZ .19451987 CC  TX .7943E868 CC 1Y .€0740942 CC TZ .CLOCCGCC €O
CAP 19871614 C2 QAP 412740242 D3
BTG .26142742 C€  BRUL -.552676C9 05 B .26720554 C6  THA .348C63C2 €3 T VECTCR IN LARTE ECLATCK PLANE
55 CAYS 0 HKS. O MIN. 0.CCO SEC. 2357322510632C271463C0CC JoCo= 2435C39.11277314  CCT. 5,1965 14 42 23.€00

XS -.14€21189 DIS -.11541264 €2
«25298334 00

.coeececce ce

1S —.12524559 Cc¢
XM L28B7:599 IV -.14271133 o¢
XT =.00C00Cce Wl YT =.CLlCaCLT OC 1
RS 14656192 S VS .£%785081 32 RN 440433719 C¢& VP 56944972 CC RY
GED -.1)7555C2 G2 ALT  .1C.541€3 07 LCS .316513C1 c3 RAS 19117287 C3 RAM
CUT  o35CCCufC O DT  «76ECC.CC u4 DR -.352249C41-¢1 SHA  .62562125 (¢ DES -.48C3668¢ C1
CCL . 76802.99 w2 MCL 418272952 23 TCL  +i8C0CCO0 w3 .

LYS -.2€612146 (2
CYM . €5695941 CC nim
pYT -.CCcoccce ce 123}
.Licoceoc ce VT .CCCLCLoC 00
.31974718 C3 Lod 85087324 (2
DEP -.236€8/C2 02

CXS .&T634EC2 C1
CXM  .£6651072 (C
alpcgocce cc CXT =-.CCOCCLCC Cu

GECCENTRIC EGUATCRIAL CCCROCINATES
X .59435140 (¢ Y -.74499527 06 7 -.33996.32 C¢ X  .16545777 CC EY 15318734 CC 0Z .5442681¢-Cl
4 L1.118920 o7 R LILES5H259 .2 ¥V .23292568 CC  PTH -.E658976¢ C1 AL .71554085 C2
Roe1:11e526 17 LEN .73922741 C2 VE .£9271398 (2 PTE -.29140146-C1  A2E  .27CC4CS1 &3

s

o

¢

~

GELLENTRIC CCAIC -

EPCCH CF PLRICLNTER PASSAGE 235134103026202C5663CCCC JaCo= 243SCEC.9E62CIS3  CCT. 27,1965 11 11 2C.380

SMA 54234344 ¢ PCC L Ee56€%17 0OC B .27201045 Cé SLR 413617481 (¢ AP0 L1C1266€S CT RCA  .72985952 CS
VH .22982133 ¢ €3 -.1336C714 0C €1 423297933 06  TFF -.188813¢€ C7 TF  .1E444B24 C4  PER  .66431C74 G5
TA - 17862701 03 MTA  .18COCLEC N3 EA -.17492364 (3 MA -.170574G6 ¢ TEL 13IRCOEE 0k
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JPL TECHNICAL REPORT NO. 32-911

--CASE 1 ABSYS~JPTRAJ-SPACE C(SC1e5 - 1u
—AL=6_PLST FLIGHT YRAJCCTICRY BASEG CNBEST ZSTIMATE CF INJ.CCANC. AS CF 1 SEPT €5_

ALL VECTCRS REFERENCEL TC EARTH ECUATCR PLAME
- X 259435140 C€ Y =.74499327 06 Z -.33996.32 C¢ CX 416545777 CC LY .12318734 CC DZ .S5e42e816-01
INC  ,23C91B66 C2 LAN  .53€893C2 01 APF  .11969604 (3 FX  .ECB47181 CC MY  L5E265611 (C M2 .20234763 CO
——MX_ LJEEQELEB-T1_ WY -.3GC48568 OC _ . WZ .9198771B_GG PX -.5€795272 (C PY .7452C64C CC PZ 234065637 GO
CX -.82221497 CC QY -,.53498647 0OC CZ -.19425864 CC RX =.2(582€99 CC RY .2714945C CC RZ ~.94C17337 CO
BX .822215C0 0OC BY 253498649 0C BZ  .19425864 OC TX .7968E111 CC TY J€C413615 CC Tz .cccecote Co
CAP .1961%53C5 22 RAP  ,12716670 03

BYC .2¢e13836 C¢€ BRY ~.56214376 0S B 27201045 C¢ THEA  ,348C7215 (3 T VECTCR IN E£ARTH EQUATCR PLANE

CAYS 0 HRS. @ »IN. ©.:00 SEC. 23573257402320271463(CCCC J.Co= 2435(44.11277214 OCT. 10,1965 14 42 23.6C0

GECCETRIC ECUATCRIAL CCCRCINATES
X 464224485 ¢ Y - €4€T7610 G€ I -.29985686 (6 CX  .51292365-C1 CY .259549322 CC DZ .126524C3 CC
R.. «95553733 C€ _ DEC ~.1621C.47 92 RA 231473859 i3 v 32514264 (C . PYH -.385E7336 (2 AZ  ,75265503 02

R 95553733 Q¢ LAY —. 1821847 G2 LCN . 7521G636 2 vC .¢6215111 {2 PTE -.1761772¢ (C AZE  .27CCS63C C3

XS =414275448 0§ ¥S -.40253229 Q8 25 -.17457220 ¢ XS .92341585 (1 LYS -.2€C15791 C2 DIS -.11281434 G2

XM .37213C6G 1€ YP O L11650528 0€ IV 222266265 C5 (XM -.23614567 CC CyM  .g4858C17 (C CI¥  ,4362188C CC
«SuCCLLIC €L YT -.{CCOCLCO OC ZT  .ICCOCCCO O CXT =-.CLCOCCCE CC YT -.CCCocece cc D27 .ccoccoce co

RS 14934496 OS VS .29822170 ¢2 RF  .25C66666 (¢ VK L1111€1B4 <1 RT  .CCCOCCCC CC VT .cceeccee oo

—GED -.1822587€ C2 . _ALT __.$5316123 0¢ LS <31615917 o3 RAS  ,19574713 (3 RAM 417426160 C2 LCM  .1378382C €3
CUT  .350005CC 02 DT .38400,C0 04 CR -.?2C708028 LI SKA JETCCSE32 (€ DES -.&71276C2 <1 CEM  .3267374¢ O1
CCL  .T7CCS459 02 MCL  .1el1714%4 (3 TCL  .17595999 .2

GEECENTRIC CCMNIC

—EPOCH. CF PERICENTER PASSAGL 2357340€4355.0220€630CCC Jalo= Z425C€0.62C61404 OCT. 27,1965 02 53 41.053
SMA 55170947 U¢ £CC  .€52C3551 0¢ [ BEBI1CT (€ SLR .1511E798 (€ APC  .1CZ1785S5 7 RCA  .c1633413 CS
YH 224522047 uC €3 ~.72246285 OC €l 24548651 C¢  TFP ~.14262774 C1 TF .1£361882 (4 PER  .€7571253 ¢S
TA -.17135148 C2 MTA  L18CCCLCC <3 EA ~415017846 (3 MA -.1259C123 (3 TFI  .144CCCCC C4

ALL VECTICRS REFEHENCEE 1O EARTH ECLATCR PLARE
A .£4224485 ¢ Y -.£4677€10 06 2 —.29585686 (6 CX .512923€5-C1 26545323 CC D2 .126524C3 00
INC  .2326€778 G2 LAN 47155657 Gl APF  .11505992 (3 PX .74225725 CC PV «£250459% CC MBI .24160222 CO
WX .22475¢4B-G1 WY -.3536€6756 OC W2  .91B679G2 CC PX -.55C€E423 (C PY .7€CCl45¢ CC PZ  .3451445C CC
QX -.¥l4Cele2 uC ey £1711.61 ccC CZ -.1921.440 (T RX ~,2025(5%€ (CC RY .27548661 (C RZ -.53854954 00
BX .E3408165 C BY .51711¢S$2 OC BZ  .1921i44C C. TX  .BL97T564 (C TY  J5E€T3564 CC Tz .cceecoec co
CAP  .2015C61¢ T2 RAP  .125925%8 ¢3

BTC .28265649 (¢ BRG —-.55114488 09 B .788811C7 (¢ THA  .3481E51C 3 T VECTER IN CEARTH EQUATCR PLANE
€5 CAYS 0 HKS. O MIN. G.CCC SEC. 235733116762202714€63CCCC Jofa= 2436045.11277224 ©CT. 15,1965 14 42 23.6C0
GECCENTRIC ECUATCRIAL CCCRCINATES
T X .e2312478 26 Y -.46693715 06 1 —.230B5242 L6 Cx -.1523132C < CY .44172¢2C CC 62 19357793 0¢C
R .B314Z2. ¢4 (€ DEC -.161226C(7 02 RA  .3224365C () V. .453C0126€3 (C PIH -.52253744 (2 A2 ,72873618 02

R .8314Z €4 C€ LAT -.1€120€eCT 0z LCN 77528339 (2 VE .5795782C €2 PTE -.3E5911&¢€ CC A2¢  L,27CCET66 03
XS -.13824125 CS ¥S -.5133c479 08 2S -.22267542 {8 CXS  .136504€2 (2 CYS -,2823522¢ (2 DIS ~.10542549 02
XM .4{20€653 5 Y¥  .33775171 O¢ I¥  .1S5€15228 CE€ TXF -.10385784 L1 LYM  L.3SELLTST-CL ©ZF  .11371712 CC
- XT -.{lcoccte ¢ ¥T ~.CCLCoiC0 ol IT  LCOCOTGCC L CXT -.CCEeCCee ¢ CYT —.CCCCeCce ¢¢ D2¥  .Cceccecee oc

RS .14913414 (S VS L2SET1Z11 22 RrM 751172 C¢ vk 12459411 (1 RT .cCcoccee ¢ VT .clcecoct oc
GED -.16224724 C2 ALT  .£25C4409 G¢ LES  .31585434 (3 RAS .2Cu37i51 C3 RAM 82194612 C2 LCM  .19867845 03
BUT  .35CCCCl 62 DT .38400:4L0 14 CR —-.29C3€€663 CT  SHA  .72£95¢S3 i€ CES —.BEE4349C (1 DEM ,2493€12C C2
CCL  .T77341787 ¢2 #CL  .17585%48 03 TCL  .1BLETLLC W3

CASE ] TESYS-JPTRAJ-SFACE (9C1¢5 12

—8C—¢ PCST FLIGHT_TRAJECTCRY EASED CNBEST ESTIMATE CF INJ.CINL. &S CF 1 SLPT €5

GECLENTRIC C(CNIC

W’E’FCCN CF PrRICENTER PASSAGE 235734062C035202127620CCC JoLo= Z429C€5.5¢357215 (CT. 27,19€5 C1 31 32.686
— SMA _ .55€87¢C2 LE ECLL L€4712258 OC B 29592252 C¢  SLR  .357252%51 (¢ APD  ,1C28¢183 ¢ RCA  ,£51337171 05
VR 224335605 O €3 -.715779&3 OC €1 .2503€164 (& TFP —.SES245CE (¢ TF .1E348192 C4 PER  .€b5928274 C5
JA -.1€2175€7 C2 . FTA  L1&C0C.(2 33 EA -,12558994 ©3 MA - BELLSETS (2 . TFI  .1560CCCC 04
[ - ALL VECICRS HEFERENCEL‘ T0 EARTH EQUATCR PLANE
X 63313478 C¢ Y -.48693715 Cé& Z -.23C85242 ¢ CX -.1223132¢C ¢C «4417262C CC BZ .193577$3 OC
— INC  L23352954L {2z _LAN .44576361 Q1 APF__,11€71133 (3 #X  .€4T7421CC CC "V +7(768134 C ..¥2 _,2829C118 CC
MX  .3CE08538-C1 WY =.355195(2 9C R .S1BOBT43 (O PX -.241525E¢ {C PY .7€543041 CC PZ  .347€5785 CO
,,,,, QX -.84C11534 CC . _ QY -.50787511 OC CZ -,19C42652 T RX =,2CCT5C77 (C RY ,2826116€€ (C RZ -,537€2143 GC
BX .34C11538 CC 8Y .5_787%14 0OC BZ .19C42653 C TX .21635235 (C TY 57755277 CC LSRR W] of of f of of N1 4)
,,,,, CAP . 12244127 L2.. RAP .1252786C 03
——BTQ .28925519 C&  BRC ~.€{1CZ41 05 B 229592252 (6 THA 34B2E197 C2 . T VECTGR IN EARTH EQUATCR PLANE
- 70.DAYS 0 nitS. 0 MIN. C.CCC SEC. 23573344172320271463CCCC J.L.= 2425(54.112772164 ©OCT. 23,1965 14 42 23,60C
. GECCENTRIC - . EQUATCRIAL CCCRDINATES
—— — K 453691757 C£_ Y -.261C8188 J¢ Z ~.13054639 C¢ CX -.36064632 CC LY .£1273974 (C DZ  .2755¢93e €0
R .€1377283 C€ DEC -.12283331 92 R2  .33419350 C2 V. .7€252146 (C PTH -,5¢%87258 (2 AZ .7CC2(831 02

R.. 461377283 C6. LAY -.1228C331 02 LCN. 34745046 L2 VE  .4334220C (2 PTE ~.84143(63 CC AZE 427018967 G3
XS ~.13269676 0S YS ~.£2C29546 I8 IS —.2650.3C4 (B CXS  .14D085C¢ C2 DYS -.242639CS C2 IS -.10522482 02

XM -a33101634 LE . YM__ _.13172446 & IF .. 433289484 5 LXM -.4£3ELTT (C DYM ~,8E277894 (C DZF -.3411592% CO
KT =.0CC0CC € GC YT -.{CcoLcee oc 27 LuGCOJZC0 €I CXT -.CL20CCCC CC CYT -.CCceccce Cc C27  .clcLceec co

——BS 41489875 325 . __¥S _.2§926612 02 .. __RM . 36827445 ut VM L1L66(E23 11 RY .CCLOCCCC LC ¥1 .GCCCCecce oo
CED -.1236145¢ (2 ALT  .€0739560 J6 LES 31560957 ¢3 RAS  .205064C3 (3 AAM  J1SEIT42 03 LCM  .26885597 (3

-- DUT  L3EC0S2CC L2 . BT L3840CIC0 24 DR -.£3650440 L0 SHA  .S050€59C (¢ CES -.1(40€187 (2 EEFM  .1467377C Q2
CCL  .77945232 C2 PCL  .1T7827C€1 03 TCL 17996999 3

GECCENTRIC CCMIC

EPCCH CF PERICENTER PLSSAGE 23573406724520266463(C0C JoLo= Z436CEC.66841513 DCT, 27,1965 C4 31 19.412
- SMA  ,55561861 G¢ ECL .E3671289 OC B 235427998 U6  SLR  .16662¢44 (¢ APO  ,102C511S8 <1 RCA 650725359 05

VH 025254333 CC €3 -.717399€9 0C Cl  .25772347 G¢  TFp --,éel’iﬂl € TF . 1&27815% (4 PER  .EBES4949 05
<. TA =415053714 03 MTA  .18C0CCCO 03 EA ~,5718635C (2 »a 5622495 (2 TEL  J1€ECCCCC C4

- — ALL VECTERS REFEKENCED IC EARTF ECLATCR PLANE
X 53591757 C& Y -.261C81E8 06 1 -.13054£39 (¢ DX -o36C64€22 £€1273574 (C 0Z .2755€93¢ OC
- --ANC . 23316360 02 . LAN . .45226$29 01 APF  .11803683 (3 PX  .474556C2 CC !V liéSl.ﬂ < *¥Z .3338€C34 CC
WX .31214835-01 WY ~439462325 O( W2z .51831267 oC ~e53245C1C (T PY .71C95l:31 <C PZ  .3454(.45 00
QX -.8458£.46 DC . . QY ~.4$9898S0 OO CZ -.18L06773 -1985¢728 CC RY .2€74621C CC RZ -49369734% OC
BX .84%58¢045 4O BY .49G8%€E9 0 BZ  J1BECETT3 TX  .£2281549 v TY  .S€EIC86C (C TZ .CCeecoce cc
— LAP __ a2045.647 22 __RAP_ 12463226 03

2

ocor
PERoeS

BYC .258215%1 C¢ BRC -+€.425.€1 0S ¢ .3.427998

I

€ THA  .248545E4 L2 T VECTCR IN EtARTF €QUATCR PLANE

7S5 CAYS © nrSe O MIN. Q.CCC SEC. 23517337€466320271463CCCC JaLo= Z42S0ES.11271214 CCl. 25,1965 14 42 23.6C0

75
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CASE

_AC-6 PCST FLIGKFT TRAJ.CTCRY BASED UNBEST nSTIMATE

X

— 8
R

XS

XM

xT

RS
GEL
cur
ccL

1

SECCENTRIC

.2380€373
«243G5861
£243C5861 3¢
-.12€15283 CS
~a2686L1C1 U
-.CoCceor. af
14875489 CS
«28985 561 Gl
«3900. UEC vz
281582599 12

13
LE

~

CF PERICENTER

SMA  .55307e32 Cé
VH  .26275378 GC

TA -.10G3€345 ¢3
. K +23BQEGTI UE
INC  ,23207.24 02
WX a31242474-01

QX -.d58CE448 L

BX .8520r453 CC
DAP  .207¢4'51 .2
BTQ .3.€74489 "¢

76 CAYS 15 HaS.

Y .4734€513 05
DEC .z8789699 Ul
LAT .28789699 ul

YS —.72266c49 08

YM -.2508777C 0¢

YT —.CLCOCLCD T
VS .25472¢S0 (2
ALT  .Z3€68L45 0¢
0T  .55999659 33
PCL  .$5111426 D2
PASSAGL
ECC  .£2515¢10 0C
€3 ~472069733 OC
MTA  .1BCCCLCC L3

Y  .4734€913 05

LAN  .454364S51 C1
WY -.3S4414¢6 OC
CY -,48180€87 Ov
BY .4818C1CC OC

KAP 412322564 C3

BRC =.59329¢94 05

23 MIN. 28.0%6 SEC.

TESYS-JPTRAJ-SFACE (SC1é5

CF INJ.CONC. AS CF 1 SEPT ¢5

ECLATCRIAL CCCRCINATES

7 .12207952 % CX ~.1362€649 1 CY 75212793 CC CZ .365515¢9 CC
RA  a11247235 L2 Vo a15997422 .1 PTH =~.4€58ESCC (2 AL JE6EElolE C2
LCA 11687462 C2 VE  1€T744€5C (2 PYE -.4Cl58837 C1 AZE  L.271471C3 C3
1S -.31339725 C¢ €XS .l€272(32 C2 DYS -.22C92622 C2 025 -.1CC15685 C2
IV —.05864716 (5 CXM  .€8962044 CC CYM —-.€725227¢ CC CIv -.3859¢668 CC
2T .C3COLoCOo Lo CX¥T -.Cecoccce e CYT -.CCCOCCCC CC C2T .Cccccece co
KF  38C54483 (¢ V¥ 12377059 ¢ RT .cCcCCccce ccC vT .cccecccoc co
LCS  «215433451 €3 RAS  .2098(¢1C (3 RAM 022293977 €3 LCM  .3285€71S €3
Ck =.11697061 1 SFA  LE547ESEC €5 CES -.121647C5 C2 DEM -.1459C823 C2
TCL 17995999 (3
GECCENTRIC CCNIC
2357340722542C273423CCCC JoCo= 2435.6C.759857€08 OCT. 27,1965 C€ 14 11.721
£ 31242382 ¢ SLR .1764644¢€ (e AP0 .1CC94517 7 KCA  .667CL918 05
Cl  +26523726 C¢ TEP -.1423C812 (¢ TH .1£2953CC (4 PER  .68224CCE (5
£6 -.4721C7C8 C2 MA -,1251537C .2 TFI  .18CCCCCC C4
ALL VECTCRS REFERENCEC TC EARTH ECLATCR PLANE
2 .12201952 15 Cx =~a1362€949 (1 LY .7%212793 CC 0 +369515CS OC
APF  .11667646 L PX -,15871L51 CC MY L BSEC4BT1 (C ¥I  .3924571S CC
hZ  .51835788 CO PX =.51255C96 LC PY .T£245539 (C PZ 435354261 CO
€7 -.17763149 RX =~.16371632 oC RY .2657451¢ CC RZ -.93541839 CC
BZ 17763150 O TX  .63651515 CC 1Y .547937¢5 CC T2 .Ccccccce e
¥ .21242382 ue Tha  .349C%332 (2 T VECTCR IN t ARTH EQLATCR PLANE

2351340723C6202045721CC2 JoCe=

243GCEL TEXCZLS4

0C1. 27,1665 Ce 15 52.296

EGQULATCRIAL CCCRCINATES

GECCENIRIC

X -.4455225% O35 Y 75925526 NS

R 496537189 05 DEC  .20724u51 02

R .9€937L89 05 LAT  ,2C724.51 C2
XS -.1237€393 €S ¥S -.75524717 0Og
X¥ -.15462158 C¢ YM ~.32€42513 0¢
XT -.ccCeCeCo CC ¥T -.CCCUCICC OC
RS .148658CC 3§ VS  .295843%5 02
GED ALT  .S(561586 0F
cur OT  .48(CCLCT 23
<cL MCL . 18(32¢85 03

EPCCH CF PERICENTLR *ASSAGE

SMA  .54732775 L€ ECC  .e2289C24 OC
VH .206C0282 CC €3 -.7282668C 0T
TA —.6H2CL891-C5S FTa  .18CCC.CT 03

CASE

_AC-6 POST FLIGKHT TRAJLUTCRY BASEL CNBEST STIMATL CF INJLCONL.

1

X -.45552255 o Y 75925526 o

INC .233C5313 .2 LAN  .4546823C Cl

L _MX. .3136£232-U1 WY -.39444551 oC
QX -.0589C133 € QY -.48C5>831 CC

BX .85£9C134 JC  BY .48.55632 0C
CAP .20724 49 €2 ®AP .12313.19 L3
BTG .3.53€797 SC  HRU -.SEET5419 35

C.CCE SEC.

80 DAYS G HeS. O IN.

GECCENTRIC

2 .3i4302884 LS CX -.2351%139 C1 CY -.1215€8C2 C} Ol -.4u4772715 CO
RA  .12313019 .3 v L2T737€16C 1 PTH -.€226ES555-C¢ AZ .1CC91281 G3
LCN 35376344 (3 VE  ,29571¢7$ <1 PTE ~42157537C-C¢ AZE  .26247377 03
CXS 416992214 (2 CYS -.zz664168 C2 C2S -.582$635C (1
CX¥  .SC352/8€ CC CYM -.37864285 (C NIM -.2€468211 CC
EXT -.CCCOCCCL CL CYT -.CCCccece cc £2Y  .(CCCCCCC GO
VMo L10147EL) C1 RY .CLCCCCCC (C vl .ccccccece co
RAS .2113EE7¢ (3 RAM  .24465421 (3 LCM  .1152874¢ 03
< SHA  .9¢814e€? (5 CES —-.12728C74 (2 DEF -.21554.36 C2

TCL  .18C00L50 .3

GECCENTRIC CCMNIC

2357340723C62C2:574126C2 JoLo= Z426C€C.T€1C22EL OCT. 27,1965 C6 15 52.371
e .51095182 ¢ SLR 17670567 V¢ APD  .SS17184C ¢ RCA  .56537C8S CS
Cl  .26539592 Lé TFP -.75115188-C1 YF L1E39558C (4 PER  .6T1€2114 C5
LA -.t8301-91-05 MA -, €T1C2665-L% TFI  .1839558C C4

IBSYS-JPTRAJ-SFACE 1.6C1¢5 14
AS CF 1 SEPT €5
ALL VECFCRS REFERENCEL ¥C EARTH ECUATCR PLAML

2 434302884 L5 Cx -.23515139 (1 LY -.1315€¢8(2 (1 DZ -.48477275 CO
APE  LllEHs211 C2 FX -.ESE9C135 CC PY -.4E(C55831 CC KZ -.177C6548 CC
nZ  .91B382G7 LC PX -.£1117652 (C PY .7E22453¢ (C PZ .35386748 CO
€2 -.117CEH49 L RX -,1934C39C (C RY .26€33554 (C RZ -.53526557 CQ
BZ .1770£55C CC TX .B83742085 (C TY  .54€5433C CC T2 .CcGeCcce oc

B .11U99182 (€ THA  .34YCE718 (2 T VECTCR IN LARTH ECUATCK PLANE

23573430 702320271463C0C0C JoCo= 2436C64.11277214

X -.1149€721 Ce Y -.24526218 G¢
R .3sSTL8E2 (&  DEC -.z1l€83426 C2
R .3)5T1282 5€ LAl —.Z1682477 U2
XS -.11865529 (S ¥S -.£1555548 08
XM 12394 08 (€ YM -.33981462 0¢
XT -.CClCLZCt SO YT ~-.CCCCCLCC OC
RS 14852262 1S VS L2CCC4541 G2
_ GED -.21817359 2 ALT  .3b934256 T¢€
EUT  .320Ccs0C o2 DT .55999559 ©3
CCL  .75673425 .2 MCL 34720219 3
EPCCH CF PERICENTER PASSAGE
SMA  ,5649€855 0t ECC  .£242.045 OC
VH  L26075157 oC C3 -.7¢552712 GC
TA  L13112136 T3 MTA 4 18CCCUCG o3
X -.1149€721 C¢ Y -.14526318 G¢
INC 023252479 22 LAN 47257638 Ul
WX .32658442-01 WY -.265054%C8 CC
QX =.847874€Y i 45730654 CC
BX .H47874eH LC LY 4973054 0OC
CAP /0 56,634 5,2 RAP 12441963 03
BYQ  «3137114C ve BRC =-.€28l6EC2 OS5
85 UAYS 0 EMS. O MIN. C.CLL SEC.
GURCE TRIC
X .71€46039 ¢ Y ~.€3455677 J¢
R L6556€358 ¢ 23364131 02
R .tS56€399 (¢ 3364731 U2
XS =.11026094 0§ ¥YS -.51€2.553 C&
XM L3883 3 e YM -, €2815986 05
o XT =.CCC0LCCE oL YT -.CCLOCLLD OC
RS .1483.699 C§ VS .20031476 02
GED -.235C€729 €2 ALT .&EBS28S17 Jé
CUT  .3%3nC.cn 2 DT 4384CC.CO G4
CCL  .77414856 2 MCL ..18423c15 C3

76

oc

T. 30,1965 14 42 23.6CC

ECLATCRIAL CCCRODINATES

2 - 16620919 ¢ CXx .3819zCC CC CY -.9E568C3C (C D2 -.43773128 CO
RA 425178093 2 ¥ .ll441316 (1} PTH 452590291 €2 Al .9EEBSE4L1 C2
LCN . 1524E005 ) VE  .26155e58 (2 PTE 20171444 1} A2F L26S77CCC (3
5542.79 C¢ CXS  .l¥4l4182 C2 CyS -.21733425 C2 C215 —.54255545 C1
o1746L0640 Lo CXF .G3158237 (C Cy~ 271585211 CC CIr . 48753557-C1
IT  .lloLlee ot XY -.Ccececec ¢ LYT -.Ccceccee cc CZT  .CCCCCcce CC
RM  ,4C168530 vé V¥ 67392104 (C RT .CCcecece cc vI .ccccccec cc
LCS. 31533206 03 HAS  ..1462:G54 (2 RAM  .25(02864 (13 LCP  L3.7237758 C2
TR ,920U7894C (U SHA =.2323€18C (¢ CES -.12E45454 (2 DENM -.2577789¢ (2
TCL  .18C0LCCC (3 -

GECLENTRIC LCNIC

235734072175202725230CCC JaLax 2435C6L.TST6£132 CCT. 27,1965 C6 11 03.466

B 4219923873 Ce SLR .1811757% (¢ AP0 .1C3C6LEL (7 RCA .9932CCCC C5
C1  J268T3477 ue TFP  .289817953 C¢ TF  .1B294778 C4 PER  L7.43€127 CS
EA .EB68E922 (2 FA  L24E€920C4 (2 TFI  .152CCCCC C4

ALL VECTCRS REFE<ENCEC TC EARTH EQUATCR PLAME
2 =.14620939 .06 CX «38192CCC cC LY -.SES6HL3C CC D2 ~.43733128 CC
APF 11762962 o3 MX  .9563CS18 (C PY ~.28486CCC CC Pl -4164386Ci51 CC
Wl 461807678 GC PX -.5291E961 o( Py 2241€3C cC PZ 415116844 CO
€2 -~.18381344 LC RX =J1984%4%7 CC RY . 2ES72444 (C R? ~.5363.1C3 CC
B2 JlH381344 LC TX 82495635 (C TY  L2€f16cC€ CC T2 l.ceocCeoed ¢
€ +31993973 ¢ THA  .34867¢98 U3 T VECTCR [N | ARTF EQLATCH PLANE

2357346325632C271463CCCC Jalox 2426CE9.11271214 NCV. 401965 14 42 23.6CC
EQLATURIAL CCCRCENATES
¢ -.27580H42 (& CX  <4<5€1€1C CC LY -.42471543 (C D¢ ~.20292613 CC
RA  ..7€44180 2 V. .64137224 (C PTH 254203084 (2 Al .B9392131 C2
LA .12212697 2 VE 246197534 12 PTE  +€4€C12CS CC Azl .270CC492 C3
218 435473637 (¢ LXS  «2.412.044 (2 LYS -.2C2CEBE47 C2 C2s -.8763¢20¢ C1
¥ -,¢99152C5 <& CXM  130SkESC CC DYM 87630420 CC LIM  .4.694482 CC
IT  ..uCOCCCC o2 CXY -.CCCCCCe 2 LYT -.CLCCCCC CC cz1  .cccccocce co
RM  ,39885224 ot V¥ .5838(516 CC RT .CCcCCcce ¢c VT .cceeecec €3
LCS  .41531.22 (2 RAS  +21953933 (2 RAM  .3S5CEL1123 L3 LCY  Lu6%82123 C2
L .%2086798 CC SHA ~.2623149¢ C¢ CES -.1%432385¢ C? DEM -,95124683 C1
JCL  .18C0cLCO0 o3




JPL TECHNICAL REPORT NO. 32-911

_.CASE 1 EESYS-JPTRAJ~SPACE (GC16S - .15

~AL~6 _PLST FLIGHY TRAJECTORY BASEC CN2EST =STIMATL CF INJ.CIAD. S CF 1 SEET ¢5

GECCENTRIC CEMIC

"EPCCH CF PERICENTER PASSAGE 2357340125C3202:6463CCCC JoCo= 2439C60.TEEB2160 OCT. 27,1965 C6 24 13.412
426.S82 LE  ECC .£2562516 £ ¥, 30375506 L6  SLK  .170C4324 L€ . APO .9522299€ L& . RCA._ 92989666 L5
VH  .2623€338 UL (3 -.713459£S9 OC  Cl .26036466 (& TEP .721CSC18 C6  TF  .18396972 C4  PER 66256574 C5

<eee- TAL 415575676 13 #Ta  +1BCOCLTT 23 EA .1069C172 (2 PA _.€5260399 (2 ce-o - TFE W204CCOCE 04

ALL VECTCRS REFEKENCEL 10 EARTH EQUATCR PLANE

71646139 ¢5 Y -.€3456€77 C¢ 1 ~.27588842 C6 EX «42567€1C CC LY -.42471543 CC 02 -.20292613 CO
—INC .2237.178 02.. LAN _.49108474 01 APF 11564561 C3 MX  _#§941C211 CC . MY L 1CEBQLCES CC M2 ,57295727~
uX  .3:$56524-C1 WY =,39524595 0L w2 .S1794737 GC (2 5C2055C€ CC PY .7£743C59 GO Pl .35762236 00

AKX ~.BE41€8¢3 OC QY -.472C0458 0C €L ~.17169416 GC RX -.1922€1C€ CC RY. 430154508 CC ... RZ ~.93386627 CO _
BX .864l€d63 OC BY .4730u498 OC 82 17169416 ul TX  .8431541é CC TY .52760916 CC T2 .000CC00C OO
——. CAP 220554248 C2 RAP  .122521C3 03 PN - F . - e

—BIR .29AS7717 GE& . BRQ ~.55846289 05 B _.30375506_C¢. THA 24940522 (2 7 WECTCR IN LEARTM EQUATCR PAANE
-- 90 DAYS O kRS- . 0 MIN. C.CCC SEC. 23573515552320271463C0CC daL.>.2439C74.11277214. .. NOV. 951965 14 42 23.600
e GECCENTRIC, . R . .. .ECUATCRIAL CCORDINATES. ..
Y -~.764287C8.06 . 2 =a33792410 Gé CX. _ 24168225 CC . LY ~.1EE43624 CC D27 ~.94314387-01

R .BEB97T11 C6  UVEC -.22e84%€1 02 RA  ,28731814 02 ¥ 40136477 GC PTH  .4751743¢ (2 A2 .55154958 02

...... R .8£8977(9 O£ LAT ~,.228845¢1 02 LCA  .18160888 02 VE .58105879 (2 PTE 25185398 CC ALE  L27C02257.G3...
XS ~.101032453 0§ ¥S ~.$53951C2 08 s 43104776 C8  DXS .22261621 (2 0YS ~.1€536235 C2 DIS ~.8C372902 01
...... XM 423015329 L& YM  L2T7717154 L€ I¥. 211245714 C6 CXP -,84945169 CC CYM .514578C7 CC CZr .3259718C €O ..
XY ~.CCCCC 13C OC YT -.CCCOCICO OC 27 .50000000 CC CXT ~.CCOCCLCC €C CYT —.CCCCOCOC CC £ZT  .Ccocecooc oo
0SS . MS. .3CC627¢5 02 R¥  .37785910_0¢ VM .10452829 01 . _RI . .LCCOCCOC . CC WY .000
GED -.23C243C5 C2 ALT  .8626C216 06 LCS 31537267 C3  RAS  ,22452994 (3 RAM  .502356462 C2 LCM  .1411992C 03
—e—-BUT.. . .35CCL0C0 02 DY .3B40CiLCC 04 DR 429599967 CL . SHA -.T74424554 L€ DES -.16S15859 02 .DEM .17314505 C2
CCL  .78395280 C2 KCL . 18055757 03 TCL  .18COCOCO (2

GECCENTRIC CCMIC

EPCCH DF PERICENTER PASSAGE 235734105C7320207€63CC0C JoCo= 2439C61.01532574 OCT. 27,1965 12 22 04.491

,,,,, SMA . .527034£2 L& ECC  .85783e¢31 2C B 27785521 06 SLR  .13516873 L€ APD  .975144C5 Q€ RCA  .T4925184 05

VH .24C5€619 CC €3 -.7563C824 0C C1  .23555191 Q¢ TFP  .1131€191 C7 TF  .1E456€13 C4 PER  .63462671 OS5
______ JTA __.1£823438 03  MIA .1BCOCCCC 03 EA 213514143 C3 MA  L1C69B753 (3 . JIED . a216CL0GC 04

- - — ALL VECTCRS REFERENCEL IO £ARIH _EQUATCR PLANE —
X 223831447 G€ Y ~.7€4287C8 Q& 2 —-.33792410 06 CX .3416822%5 CC CY -.1EB43624 (C DZ -.54C14397-01

———- INC .23364826 G2 . LAN .5(0215975 01 APF  .11308C94 23 MX  .9€103252 CC MY  L2€525763 CC MI .77813254-C1
WX .34713550-01 WY -.39536227 0C w2  .91799825 OC PX -.46444752 CO PY .8CE9578C CO Pl .36483862 00

.- QX -.BB491984 OC QY -.43902722 0OC CZ -.15547347 aC RX ~.18199319 CC RY .31620515 CC RZ -.931C7016 CO
8X .BE8491984 CC BY .43%02722 OC BZ .15547347 OC TX .86665868 CC IY  L45€83203 CC TZ .CCQOCOCC OC

,,,,, BIQ .2£7C5232 C&  BRO -.45228357 05 B .27C85521 0¢ THA .3503&751 €3 T VECTCR IN EARTH ECUATCR PLANE
-—--95 DAYS 0 HRS. 0O KIN. 0.0C0 SEC. 2357355C046320271463(0C0 J.C.= 2439C79.11277314 NCV. 14.1965 14 42 23.600
-LASE 1 . [N IB8SYS-JPTRAJ-SFACE. (90165 .. S U

—ACL=6& POST £1 IGHY JRAIECTORY BASED CNBESY ESTIMATE CF INJLLINC. AS CF ) SEPY £5

GECCENTRIC T ECUATCRIAL CCCRLCINATES

X .3€€35514 C6 Y —.8C930566 06 2 -.36237663 (¢ bX .25227€6C (C EY -.27435434-C1 D2 -,2260C679-01
ot . A 29435523 (3 V. .25476£847 CC PTH  ,3(162532.02. . AZ .£2747386.02
R .95943136 G¢ LAT -.2219125C 02 LEN 220269598 C2 VE .64562185 (2 PTE  .1136€312 (0 AZE  .27CC2468 03
=. 48742 08 ¥S = 1CIB1TCB. QS ... IS —.46409624 & LCXS .239587SC €2 LYS -.1£724775 L2 . D2S -.72522677 01
XM ~.1988L666 C€ Y™ 27309825 06 I¥ .14985126 (€ CXF -.8305£247 CC OYM - ,54€44(3]1 CC CIr -.18056941 CO
Xf =.0C oc. ¥I —.{CCQ0CC0 00U ZT.. LCOCOC000 (L CXT ~.CLOCLLLE CC EYT. -.L€CQCCCC CC . £2ZY  .CCCCCOCC QO .
RS .14797488 3§ ¥S .3C105432 02 RF  .26954315 (¢ VM 10603318 ¢ RT  .CLLOCCCC CC ¥T .ccceccc co
- a

S 31552334 (3 RAS .229€.ESB C3  RAM .12£40534C 23 LCE .211$6776 03
DUT  .35C0CC0C 92 DT .3B40(CCO 24 DR .12803961 IC ShA -.E34421B5 Cé CES ~.18278234 (2 DEM .23922721 02
MLt __.178BB1EC8 02 TCL . 18COCLCO (2 - N [ —

GECCENTRIC CCAIC

23573413052120215C€3CLCC Jafo= 2426C£1.47857428 CL1. 27,19£5 23 29 0B.B19

SBA  .52036420 06 €CC  -685815C8 0C B .7414£897 (¢ SLR  ,.112C5.87 i€ APO  .9E131.€5 C6 RCA  .5941774C 05
36250 -0C €3.~.2660C317 OC €1 .21133752 (e TEP  .15235548 (17 TF  L1BE567782 LA . PER ._.62261666 L5 -

TA 17560573 C3  MTA  L1BCOTCLC ©3 EA 16227598 02 #a  .14682499 (3 TFI  .22B0COCC 04

ALL VECTCRS REFERENCELC TO EARTH ECUATCR PLANE
= Q3LZL6 06 ... 2 36237663 i€ CX .25227&£C LC LY ~o27425434~01 = §=C1
INC  .2328S318 02 LAN  .57344511 Q1 APF 11155089 (3 #Xx .$233€122 CC MY 36565435 CC ¥Z  .11689306 €O
. 1 WY--.353395€8 3L ®Z .51852410 o€ PX -.45147:45 IC PY LE1303157.CC. . PZ . .356763286.C0
QX -.851410C8 CC QY -.42523987 OC €L -.14548851 CC RX ~.17847448 CC RY  .3214C435 CC RZ ~,.$29971CC €O
weme-BX__LHG14101G 0C. . _BY .. .42920988 0C. Bl .14548851 CC TX  LE24252¢7 LC TY  4BS46S3B CL . T2....00CCC0OC QO .
CAP  .2156S7C1 C2 RAP .11504323 03

BTQ .23845571 6  BRU -.377764C3 05 © .26146897 C&  TRA 35085543 (3 T VECTCR IN LARTH EQUATCR PLANE

99 DAYS 2 HRS. 27 MIN. 37.716 SEC. | 23513575553220225045772C J.C.= Z435CE3.215293C1 NOV. 16,1965 17 1C 01.316
GEDCENTRIC T

EGUATORIAL CCCROINATES i

X .44338628 O¢ Y —.7985Cc24 Ce Z —.26131543 (¢ Cx .181971C2 (C LY .E8121311-C1 DZ .28558383-C1
R 98221842 06 .CEC -.21583457 02 - RA. 29904225 (3 ~+20418206..CC  PIH -.28299261-C6. ... AL 51349511 02 _ i
R .9€221544 C¢ LAT -,21583458 02 LCN  ,3440C583 (2 VE .664CCSET (2 PTE  .5224L289-C7 AZE  .27CC265C €3 !
XS —.82328241 C8 . ¥YS -.11266&C5 0S 2S5 -.48859435 08. LCXS .2523C1R€ C2  LYS. ».15132(25 C2...DIS -.65627664 01 . s
XM -.37295763 0¢& YM -.15794432 )5 Iy  .26925304 C5 Cxm ~,1€225118-C1 CYM -.5457182C CC oIm 45372617 CC !
= -C - -—¥T =oLCCOCLLCO 00 - 2T .COCOLCR0 OC CXT -.CCOBLCCO CC  O¥YT =.CLCOCCOC. CC — C£2T...CC00C00L 00 |
RS .14784729 CS VS .3(143165 02 RF .3T742617C G6 V¥ L1049C537 (1 RY .CLCoccec cc V1 .cogeccec oo :

——-GED- 7221716896 L2 - ALT. .57584418 06... LCS.- .2788L692 (3 RAS 023384335 €3 = RAM  _1E247498.C3 LOM. . .22738856 C3 .-

CUT  .35C0C2CO Q2 DT .384CCICO 04 CR —.39424058-09 SHA -,85638350 Cé CES -.15297443 (2 CEM .41255622 O1
e CLL < BGCIBEI58 L2 MCL 17872130 03 .. TCL..-.17999999 (3. .. e . - - - - J—

<

—_ e ———— - GECCENTRIC COMIC— . -

--EROCH.CE. PERICINTER. PASSAGE 235734144477202CHC4CT72C Jolo= Z439CE1.TE217€69 ULT. 28,1965 .06 17. 32.068
SMA 5177477 0¢ ECC  .£9725754 0C B J22E57014 (& SLR  .1CC91525 (¢ APD  .9E221948 Cé RCA  .5316(C54 05

MM L204192C6 OC.. €3 -.7689381C OC Cl. .2CC56142 (6 TFP  .18535492 C7 TF .18635857 (4 PER LE1784975 G5 ..
TA  .1BCOUCCO ©3  MFA  .18COCCCC 03 €& .18C0L000 (3 #¥6 .1800CCCC O3 TF1  .237846C4 C4

77
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CASE

1.

IBSYS-JPTRAJ-SFACE (9CléS

—AC=6 PCST FLIGHT TRAJECTORY BASED CNPBESY FSYIMATE CF INJJCONC. AS CE.1 SERPT €5 .. _

— X ...4433E928 C&

INC

—— WX .45

ax
8X
CAP

)

+23175368 02

~+85117577 CC

~8S117578 OC..

+21583457 02

7.22596997 *13

Y._=.75850624 0¢
LAN  .65733413 01

£51245=0]1 WY =,29C959£2 OC

QY -.431567€9 OC
BY . .43156C€9 OC
RAP  .11504225 03
T BRG -.34378431 05

2 ~.36131543 C6 Cx  .181871C2 CC
APF  .11C817C1 C3 MX  .89117577 CC
MWZ. .51§3C461 GC PX ~.45141569 CC.
€2 ~.13986040 CO RX =.17857737 CC
BZ .1398£C40 CC TX .8742£167 CC

B 222857014 u6 THA 435134951 (3

kCO DAYS D HKS. O PIN.

.

45687535 0¢& Y -.75C6848C 0¢ I ~4358659T74 (o6 DX .16576C72 CC

i ~a21442637 02 _RA _,30002028 03 . vV a20492072 CL.

R .98109852 0é LAT =,21442€37 02 LCN  .21C06438 02 VE  +6€39(549 (2

XS (361607 C8 ¥S ~.11382548 09 25 -.49362281 C8 CXS . .25491967 G2

XM -,3¢5653€68 0¢ YM -.£B265866 05 2V ~.86367638 C4 Cxv  .20328£31 CC

XT =aCLCOLIl0 Ll YT ~.CCCGCICO OC ZT  .{uC0G0C0 cC CXT =-.CCOCCCCC CC

RS ,147820137 0$ VS .3C15C¢€€7 02 RV 437625531 06 VM L1C453¢64C C1

—GED =.21575375. 02 ALT. .97472320 Q& LGS .31576377 C3 RAS 423471183 (2

CUT  .35CCLICO 02 DT .3840CCCC 04 DR =,29C2C163-C1 SHA -.855526C7 C¢
CCL  .£C3815C4 02 MCL  .178833C2 03 TCL  .1800CCCC 3

SECCENTRIC

€.0C0 SEC.

T 23573602342320271463CCC0 Jo.C.= 2435C84.11277314

17

ALL VECTCRS REFERENCED TC EARThH ECLATCR PLANE

-EPCCH CF PERICENTER PASSAGE.

GECCLNTRIC CCNIC

OY . .BE121211-C1 DZ .z2855£383-01
¥Y  .4315609C CC MZ  .1358€C3S CO
PY . .81296111 (G PLI .367E561C CC
RY .3Z216C26C CC RZ -.52988271 €O
TY 48545443 CC Tz .cGcoccce 0o
T VECTOR IN ©EARTH EQUATCR PLANE

NOV.

1541965 14 42 23.6C0

ECQUATCRIAL CCORDINATES

OY «11365634 CC DZ .3996ECC4-01
Bl4l4CC)l C1. Al .BLLS46TE 02
5(45449-C1 AZE 27002722 03
1477093C €2 DIS -.&4C640CC C1
91€45C78 CC DZM -.45998994 CC
OYT -,CCCOCO00C CC D21 .cCCCCOCC CC
RY .cCCoCCCC CC VT .cocccooc 00
RAM  ,1$357111 (3 LC¥  .2745572¢ C3
DES ~.16507741 C2 CEM -.1315212¢€ O}

235713756526520217663C0CC_JoCo= 243G104.62579650. DEC. 1C01965 03 15 32.991

SMA  ,51728203 06

VH

«20262151 CC

FCC  .89883114 OC
- C3.-.77C56731 OC

TA -.17907632 C3 MTA .18C0CLCC 03

X _445687535 0& Y -.79C68480.06

INC  .23152283 02 LAN .€7246254 Ol
WX .46C4C0C1-03 . WY -.39C47146 0OC
QX -.69114834 CC QY —.43195417 0C
BX .89114834 3C  BY 43195417 .06
CAP .215834CC C2  RAP .11903%C2 03
T BTQ .22418158 G&  BRC -.33846126 05
105 DAYS o KRS, O MIN. 0.CCO SEC.
GEOCENTRIC
X 50648028 06 Y -—.70972018 06
R .93115355 & DEC
R .93116353 06 LAT
XS -.69C51971 08 YS
XM -.74661989 05 YN
XTI _=.CCCOL800 S0 YT —.CCCAICCE €
RS .14767575 65 ¥S .3C183184 02
GED -.2.6834CL G2 ALT .92481799 06
CUT .35C0C.C0 02 DT  .3840CLCO 04
CCL .81525399 J2  MCL .18C53731 03
CASE 1

B .22672217 C6 SLR  .99371219 ¢85 APO  ,98223122 Cé6 RCA  .52332836 05
Cl. .19902118 Cé TFP -.17731894 017 TF  .28525526 C4 PER .€17CS314 05
EA -417599985 C3 MA -.1724C73C €3 TF1  .24CCCCCC 04

ALL VECTCRS REFERENCEC TC EARTH ECUATCR PLANE
2. ~.35865974 C¢t DX <1657€C72 CC LY .11365534 (CC £ .399680C4=Q1
APF  .11C67496 (3 MX  .88375616 COC MY  .44500395 CC MZ  .14472925 00
wZ .91946310 0C PX.-.45137(C8 CC PY .81298684 GC P2 .3678551& 0C
€Z -.13881721 CC RX -.1765588C CC RY .3Z161184 CC RZ -.926883C% CO
BZ .13881722 GO TX 87428932 GC TY .4BS4CS19 CC TZ .CO0CCCCCC Q0
B 222672217 C¢ THA  .35141453 €3 T VECTCR IN LARTH EQUATCR PLANE

23573634636320271463CCCC JoLox 2435C89.11277314

2 -.32695016 Cé DX .5765€551-C1
RA  .30551293 C3 ¥V  .29094273 CC
LCN  .2157¢827 02 VE  .£338(797 (2
IS -.51536392 C8 LXS .2683C29C (2
¥ ~.16179647 C6  CXP  .97352658 CC
21 .C000Q00C CG DXV -.CCLCLECC GC
RM 439309504 C6 VM  .10047CB2 C1
LCS .31609081 C3 RAS .24003293 (3
CR -.20773415 CC ShA -,81317823 ¢
TCL 217999999 L2

IBSYS-JPTRAJ~SPACE (9C1é5

~AC~6 PCST FLIGHT TRAJECTCRY HASED CNBEST ESTIMATE CF. INJLCCHNC. AS_OF 1 SEPT £5

VH

----TA.=217375285 33 _MTA . .18C0CCCO

EPGCH CF PERICENTIR PASSAGE
_SMA 51668396 .3C645272 .00 . _

«1923£5C1 C

53648028 C6

€3 -.77145526 0C

233

Y -.7¢972018

78

X a8
__INC 23275615 02 LAN 712159313 Q1.
WX .42960454-¢1 WY -,38887559 0C
QX -.891929372.0C._... QY. -.43156613 OC
8X  .89192940 0C BY .43156614 0OC
CAP  .21591:45 c2 RaP  .11891il2 03
- —8IQ ..21367516. 36 BRQ -.31364256 05 .
113 0aYS 0 uxS. O FKIN. . 0.CCC SECa.. ..
GLCCENIRIC -
X o4l8B8.44 &Y =.55918769 06
R 794les82 26 DEC 19337644 02
R ol9%1Llsssl 06 LAT -, 19337644 02
9121049 08 YS —.12477017 0%
XM .3.718341 U6 22519448 06
XT =.00C0CuC0 ot YT =a€0C00CCO 0L
- RS +14754127 0§ VS 32013520 02
GED -.19459553 ;2 ALT .78781.58 06
CUT  .35C00GC0 02 DT .3340C0L0 04
CCL  .82785539 02 MCL 15465153 U3
EPCCH OF PERICINTHR PASSAGE
SMA  .523013.C )6 LCL  .9238lue7 0OC
VH 17372701 UL €3 =.76212344 0%
TA -.167956010 3 MTa  ,18cCcclCC 03
X .4588E.74 U6 Y =.559187¢9 0¢
INC  .23027395 02 LAN 73920619 0
WX .5.327392-u1 WY -.38792.27 OC
QX -.485C43369 LC QY -.434765C0 0OC
BX .HGC42468 oC AY  ,434765C0 OC
—BAP ..2154G064 v2 RAP  .116098%6 03
8TQ  .16811878 J6 - ORQ -.289677C7 G5
115 CAYS Q #i2S. O FMIN. 0.LC0O0 SEC.

NCV. 24,1965 14 42 23.6C0

EQUATORIAL CCORDINATES

CY .2€375795 COQ 0Z .108421C6 00
H c2 AZ .79270824¢ C2
cc AZE .270C3426 03

c2 DIS -.550188C2 01

cc 0ZM ~,175C€878 CC

DYT -.cCCOgeLe e £21 .C00GCGCC QO
RT .CCCOCCOC CC VT .cCcecoct eo
RAM  .287971C? (3 Lo  .33402896 03
CES -.2059C845 02 CEM -.24305151 €2
- 18

GECCENTRIC CCNIC

2...21596188 (&

23513756610520273063C00C J.C.= 24391C4.275C85C4
0267C48

P -

Cl .1u968527 06  TFP -.1310C241 C1
EA -.15201737 03  MA -.12756492.(3
7 -.32695016 06 DX .57656591-Cl
APF . .11014C21.03 . MX ..A3771763 oC
wZ «51998839 (C PX -.44951621 0OC

€Z.-.13495416 G2
BZ .13495416 Q0

B _.21596188 06

RX -.1378548C OC

THA

DEC. 951965 18 36 07.694

- APD.___.9BE06948 C6 _ RLA. .47298422 05
TF  .28838956 04 PER ,616C2324 05
,,,,,,,, e TEL . 4252CC0CC_04

ALL VECTCRS REFERENCEC .IC EARTH EQUATCR PLARE

oY  .26375795 CC 0Z .1uB421C8B 00
MY __.511517618 CC -MZ 417418538 0C
PY .8139572¢ CO Pl .36797923 Q0
RY .. .32212134 CO RZ -.92983399.00
TY .48343707 CC Tz .Cceccece Q0

»35165473 L3 T VECTCR _IN EARTH EQUATCR PLANE

235713867132320271463C0CC JaLo= 24239C94.11277314 NOV._ 29,1965 14 42 23.6C0

ECUATORIAL CCORDINATES

OX =.10523662 CC..._ DY . .44CA1583 CC B2 . .19136311.00

4.-.26298260 U6

RA 21173783 03 Vo .4916C1¢3 CC
LON 22867367 02 -VE ..544328%9 C2
IS -.54109307 G@ CXS .27952319 C2
Ik -.13£631482 06 DXN  .62241387 (C
2T L.C000C0G0 Q2 CXT -.CC00CCOC CC
R L4C4T466T U6 VM L.98576CS85 LC
LCS 31645688 C3 RAS  .2453€735 (3
DR —.43358006 5C SHA ~.€9960173 Cé
TEL 17999999 o3

GECCENTRIC CCANIC

23513752344420223263€0CC J.E.=‘ 24391C13.83482681

PTH -.63403218 C2 Al .7725C244 02
- PTE ~.4627C518 CC AZE  ,270C5113 C3
CYS ~.10492521 €2 L1S -.455C5355 C1
OYM  .68£2213C CC DIM . .27272474 CC
oYY -.cCcCococC (C p2T  .CCCcCcOCcC 00
— . RT  .CCCOCLOC CC ¥T .cocccocc co
RAM  .323755C¢& C3 LOM . 34BB45SC C2
DES . -.21%14713 02 DEM ~.19771682 02

DEC.

G91965 C¢ €2 U9.2C9

8 420022532 U6 SLR  .76652323 C5 . AP0 ..1CC61826 C7  RCA  .3984384C C5
Cl 17479606 c6  TFP -,43998561 8 TF  .26733293 C4  PER .£27371C2 €S
EA -.12414155 J3  MA -.8C333C9l 02 e TFI  .264CCC0C 04

ALL VECIGRS REFERENCED.-TC EARTH EQUATCR PLANE
1 -.26298260 Cé DX ~.1C523662 CC OY .44041583 CO DZ 19139311 CO

AP .llCl2c8l €3 KX  .77645046 OC - MY .59477707 CO MZ .2c82425% 0O
W .92031793 ¢C PX -445232179 CC PY .8127C984 €O PZ  .3€725784 00
CZ -.13456322 oC RX -.17862188 0C RY ..32092913 CC RZ -.§301C337 00
B2 .13456322 qc TX  LB7378443 CC TY  .4£€31346 CC Tz .cooccoce ¢o

B 420C22532 g6 THA .3516815C L3 T VECTCR. IN EARTH EQUATCR PLANE

23513721426322271463C00C JoLo= 2439C99.11277314

CEC. 44,1965 14 42 23,600



JPL TECHNICAL REPORT NO. 32-911

_CASE 1 IBSYS~JPTRAJ-SPACE €SCL&S ... ... .. el

_AC=6 POST _FLIGHT . TRAJECTCRY BASED CNBESY ESTIMATE CF INJ.CONC. AS GF 1 SEPT £5

" GECCENTRIC EQUATORIAL CCURDINATES

Y -.%] 798434 C¢

X .39797255 Cé 7 -.15585525 06 X -.403B6413 CC  CY .7CCT76 31710488 00
22837 0 ~17015807 02 .. -RA . .32137477 C3 v H —a882 27432552102
K .53272836 06 LAT -.17C156C7 02 LON 27576111 C2  VE .2686C27€ G2 PVE -.12635022 Cl  AZE 27012886 03

—-e--XS .T.44531955 J€. ._..¥YS -.12B81524 0S5 ZS -.55863392 C§
XM 36354385 & YM  .13509ES3 0¢€ IF  .31347313 G5 CXF ~.4(73€162 CC
oo XT..=oGLLO.J0S DL .. YT -oCO0L30CCO OC IT  .L0COCCOQ ol CXT —.CLOLCCLD CC
RS .14T4Z1iC4 CS VS .30213275 22 R¥  .3E909970 Co v
LED =,17128CC3 O 52635201 0¢ . 1CS. 32697208 C3
DUT  ,3SCCCGCO C2 DY .152000C0 C4 CR -.81278734 (C
L. -84232351 .02..__MCL L18457C2C C3 TCL - 17999999 o3

+2BB52252 €2... LYS.-.B2232273 C1._..0D2S ~.35651£51 01
+81700115 CC CIM  .431126C5 00
-LYT -.CCCOCOCC CC. ._. DZT .CCCCCOCL 00
«1C09¢141 C1 RT .CCCOGCCC CC ¥T  .Coccccee oo

2

—lOF __.B6SRI23B €2
DES -.22267€97 C2 CEF .462(5687 C1

RAS . =
SFA ~.4E712783 C¢

GECCENTRIC CCAIC . . . ... S e

— .. 2351375130442C223123 * 2 5.3 12 17.698
SMA  .5374C489 0¢ ECC .53558175 OC B .18976312 06 SLR .€T7007288 C5 AP0  .1C401911 (7 RCA 34618681 05
VH . 15711472 CC.. - £3 ~,74171379 OC €1 216342933 (6  TFP -.390554L9 C6.. TF __.2E£B4583 C4 _ PER .65344954 05
TA -.15512333 3 MTA .18COCCCG 03 EA -.89467072 C2 MA -,358645C7 G2 TFI  «276CCOCC 04

“ALL VECTCRS REFERENCEL. TO EARTH ECUATCR PLANE
0C_ DY . ICCYA6SL LC D2 w3171

———X__ 239792255 0£& Y ~.31798434 0F. —2 =.15589525 06 DX =.4L38£413 L0
INC  .2257€635 02 LAN .75768768 01 APF  .11C572C4 03 #X  .66277681 OC MY . T7C284CS5 CC ®Z  .2583445& 0O
MX  .5147.848-01 WY ~.38694729 OC WI .92066411 OC PX -.461971C8 CC PY .8CE0S&2L CC .. PI .3654€302 00

QX -.8854C 12 0C QY -.44413386 0OC
- BX .8854Cl19 OC BY
CAP  .2143608C 02

CZ -.13716506 GO RX —o18138C17 TC RY
«44413C89 OC BZ 413716507 CC TX .86814973.C0 . TY
«119755¢6 Q3

31727662 CC
-49630230 CC.

RZ ~.93082584 00
-...J1  .COCCLCCC DO

BTQ  .18765150 06 BRQ -.279632C4 05 B 18976312 C& THA .35152612 G3 T VECTOR IN EARTH EQUATCR PLANE

" 119 DAYS 11 HKS. 51 PIN. 16.741 SEC.  235737511741202C53554756 Jule= 2 "DEC. 9,1965 02 33 40.341

" GEDCENTRIC AL CCORCINATES

X -.15482288 05 Y .26527331 05 7 .12C07785 C5  OX —.42683644 C1 DY -.21844219 Cl DI -.67763542 00
_R...32978590.05 . DEC .21352128 02 . RA 1226934 03 ¥ _.&BA25CE2 Cl.... PTH. -.15426969-C6 .. Al ._.98641326 02
R .32978589 05 LAT .21352728 02 LCN .42214150 Q1  VE <2649¢28C C1 PTE -.48333593-06 AZE 10593798 03

-----XS.=.336015C6 Q8 ¥S -.13160423 .09 7S
XM .51557694 05 YM  .32564848 06 m
XT =.QC00Z 00 A0 ¥YY. =.LCCORCC0 OC z1

ST072262 08  DXS ._.2947176C .2 _DYS —.£1350128 €1 D75 =-.2A992593 0L

«15389338 06 CXM —-.1C634419 C1 DYM  .67467675-C1 DZM  .13C8202% 00
{ -oc s -

RS 14732949 0S VS .30226617 02 R®  ,36743637 06 vr .1073%8C3 G1 RT .CCCOCQOC €O VT .000GCoOC 00

-GED __.21485019 02 _ALT 26603246 05 LOS 413962917 G3 RAS ..2556771C. 03 _ RAM. _ L£1110824 02 _ L10M __.3250£28C 03

«35C0C0CC 02 DT  .24(03CC0 03 DR -.C000CCCO OO SHA  ,21719395 0S BES ~.22791474 C2 DEN  .2476CT44 02

. CLL _.26453345 03 _MCL _.32C13710 02 _ TCL .17999999 C3 [ e I

GECCENTRIC CCNIC

EPOCH DF PERICENTER PASSAGE e ._235137511741202(53554256 JeLe= Z4391{3.6C671€52 __DEL. 531965 C2 33 40.341

SMA  .55C9B654 0& ECC .94C14628 OC 8 .18776031 06 SLR .£3983288 05 APO . 1CENS945 0T RCA  .329785SC 05
... MH. .14939181 OC . €3 -.72343C78.0C ...Cl1 .15969903 G& TFP —.0COOCODC OC ... TF _.28678546 C4  PER . .€72377CC 05
TA -.68201891-05 WTA . 18COCCCO 03 E# ~.£8301891-05 ®A -.£000CCCC CO TFI  +28678546 C4
-CASE__ 1 — S e 1BSYS-JPTRAJ-SPACE L9C185 20

TALL VECTCRS REFERENCED TO EARTH EQUATOR PLANE
______ X -.154822688 05. .Y 26527331 05 _ 2 .12007785 05  CX.v.42683£4& Ol DY -.21844319 £1 D2 -.67763562.00
INC  .22953026 02 LAN .76144CCé 01 APF .11102286 C3  MX -.881437C5 OC MY -.45109531 GO NZ -.13993485 00
= 78404 GO -
QY -.451C9531 OC  CZ -.13993486 00  RX -.18353458 CC  RY .3144679C CC
BY_ _.45109531.0C ____BZ ..13993485 0C .__IX__ 86366536 OF __

QX -.B881437C6 OC
8X 88143705 CC

A7 -.93135655 00

TAP 21252728 02 RAP 12026534 03

8TQ .18562891 0O  BRQ -.28210692 05 B .18776C31 06 THA 35135867 03 T VECTOR IN EARTH EQUATOR PLANE

120 DAYS 0 HRS. O KIN. 0.0C0 SEC. 23573753722320211463C0CC JoCo= 2439104.11277314  DEC. 9,1965 14 42 23.600
GEDCENTRIC ' EGUATORIAL COORDINATES

X -.63BC10C6 05 7 -.36869707 C5 X

Y -.56331499 0S «50632695-C1 DY -.22288907 C1 DZ -.9387518C 00

R .1212€355 Cé¢
= 1]

LAT -.17697766 02 LCA

229775623
8

216 08  ¥S =,13186731 09 7S =.5718628 8 ..
I¥  .15840939 06 LCXM ~.10731269 G1

G3
G

VE

«74425263

<1

PTE  .1SB21C77 €2  ALE .26729485

03

XM .47877563 C4  YM .33C04673 06 DYN -.45493C54-C1  CIN .15375222-01
XTI -.0C00CC0C CC YY - .{OCOCCCO OC 2% .C0CO00C00 00 ___ - - C. _
RS .1473203C 05 VS .30228699 02  RM .36612471 C& VK .10769C9C 61  RT .CCCOCCOC CC  WT  .0000CCOC 0O
DUT  .3500CGCO 02 DT .4BCOOCCC 03 DR 20290874 Gl  SHA -.39901C98 05 CES -.22841086 C2 DEM .25636815 02
CCL 2689L4621 03 1Tl } 35160214 03 ICL 175938999_03
GECCENTIRIC _LCALL.
2
SMA  .55265695 06 ECC .54C33762 OC B .18605765 C6 SLR <€4014463 C5 APO .ICT24C6C C7 RCA 32991914 05
Vi 14B9S284 OC £3 ~,3211883% 0C £l 15973793 06 . TFP 43715227 ¢S ___IF___.28£78551 58154195 0%
TA .12014349 03 WTA .18C0CCCO 03  EA .33689684 C2 M3  .3848E512 C1 YFI .2680C0CC 04
o T ) " 7ALL VECTCRS REFERENCEC TO EARTH EQUATOR PLANE
X -.§3801GCA 5 ¥ - S£321459.05_ 2 ~.36B697CT C5  L£X —o5632695-C1 - -
INC  .22960079 02 1AN .76143786 01  APF .11105280 C3 WX .BABEE248 CC MY -.46865987 CC  MZ ~.24445133 00
—_ 880-01 kY ~.386650C2 3C _ MI...G2C77687 CC  .PX -.46992426 CC_. __PY __.BCA13803 235405111 00
QX -.88119203 0C QY ~.45151277 OC  QZ -.14C13123 0Z  RX =.18368C82 CC  RY .31431603 €0  RZ -.93137897 00
e BX__.BB11S206 CC___ BY _.45151278 OC -.BZ. .14C13123 CC  TX 86338436 £C_ . Y. .SLAS4678 CC 12 _.000000L0 0O
CAP  .21345197 02  RAP .12C3°127 03
BTG .18595649 Gt BRO ~.2830C355 05 b .18805765 C& ThA .35136666 C3 T VECTCR IN EARTH EQUATOR PLANE
125 DAYS 0O HRS. O FIN. 0.CCO SEC. 2357400621632C211463CCCC JoLos 24391C9.11277214 DEC. 14,1965 14 42 23.6C0
GEOCENTRIC ) EQUATORIAL COORDINATES
X <1047C125 Ce Y <.£4562060 06 2 -.2369C657 C6  CX 29085164 CC  CY -.62536107 CC  DZ -.2899CT55 00
B .AC1S59456 06 _DEC. -.22949539 G2  RA  .28C78546 C3  V .ECO3447T CC  PTH  .70653971 C2 __AZ . .E935432 G2
R .6U155456 06  LAT -.22949039 02 LCN .33713G10 €2 VE .4.54167C €2 PVE .1C672862 01  AZE +270GC6S€ C3
XS —.19443216 Q& --133903€9 09 IS -.54C69254 CE  CXS .3CCLCESS G2 LYS -.35213778 01 . 02§ -.152717C7 01
XM ~.35C64562 0€ 151275116 05 ZF .7627243C 5 CXM -.36147937 CC  CYM -.$C807165 CC  DIN -.41387882 OC
XI =.G£00C300 0f ~ZCCCOCCED OC. . 21 .CCCOCOCE GC  OXT —.CCOCCCEC €.  CYT -.CCCOCOOC 00 ..L2T  .CCCLLOCC €O
RS 14724184 09 T3(255151 02 RP  .37C27150 G6 VK .1057534€ 01  RT  .CCCCCCEC €0 VT .CCCCCOCC GC
- GED =.23C89G88.02. - 16C121964 06  LCS .31608411 C3  RAS .26173947 C3  RAM .1€54CS37 (3  LCP .2217SCC C3
DUT  .35€0C2C0 62 S152000C0 04  CR  .75515346 CC  SKA —.1828CS45 C¢  DES -.2322732C C2 DEN .11887491 C2
148132 €2 _MCL . 12619754 03 .TCL . .18€0C300 3

79



JPL TECHNICAL REPORT NO. 32-911

--CASE..

1

IESYS~JPTRAJ-SPACE C(SC1€5

—AC=6 POST FLIGHY TRAJECTICRY BASFD CNHEST ESTIMATE CF INJLCCNC. AS E£F 1 SEPT £9..

EPUCN DF PERlCENTER FASSAGE
SHA 59358802 O

VH

______ JA __L1£112861 .03 ___MTA

x

+13963381 OC

10470125 0¢

—INC ,22972328

—BIQ .19427795 0f _ BRQ

«547C1964-C1

=+87491737 CL

+87491735 0C

.. 221310354 G2

54356757 OC
€3 -.€715C944 0OC
«18004CCQO 03

Y -.£4%62CS50 2¢
-—«BL569398 01
~+286435C2 0C
~+46289221 0C
46289220 0OC
+12109693 03

wY
--QY
BY
RAP

-.30£27981 05

130 DAYS ©Q HMS. O MIN. C.COO SEC.
R - GECCENTRIC
X .25B21459.CE . Y -a75927258 06
R .66884c40 ©6 DEC -.22624976 02
R .BEBA4II9 ~é&  LAT -.22624977 02
64134549 O YS -.1349C330 09
XM -.250723C2 CE . YM -.27456285 06
XT -,0000C.CO OC Y¥ ~.CGCOCCCO OC
..RS 114718233 29 VS .2C28283 02
GED -.22763485 02 ALT .£6246739 06
CUT .35C0CCCC G2 OF  <3840CLCO Q4
CCL .5€642268 02 MCL  .17940784 03
“TEPDCH OF PERICENTER PASSAGE -
SMA . .61552761 06 ECC 94571671 OC
VH .13441213 OC €3 -.64757553 3¢
TA .168C26C4 03 KTA .1BCOCCCO O3
X .25821459 G6 Y -.75927258 06
INC .2295C999 02 . LAN .85807296 01
WX .55180694-C1 WY -.385579C3 OC
QX -.87C72393 CC QY -.47077259 OC
BX .87073352 0C  BY .47077259 OC
___CAP (21292337 2 . RAP .1216C552 03
810 .1977C121 0€ 8RQ -.3C51C553 05
135 DAYS 0 #RS. G MIN. 0.CCO SEC.
LCASE_ 1

GECCENTRIC CCNIC

2357375133332€023C323C0CC JoLe= 2435103.642CCE40

2357404051232C271463CCCC JaLax 2435114.11277314

~233424171 C& DX. .320B44471 CC LY ~.26435922 CC _.DZ ~.174$311S7 00 .
RA  .28878222 (2 V.  «519585C3 CC PTH  .£5106131 (2 Al .86035821 02
LCN  .34C19864 €3 VE 58296382 (2 PTIE  L47708€15 (C AlLE  L21CCL25E 03
1S -.58503L24 C8 CXS  «3025€499 C2 CYS -.11CC4444 C) D2S -.417624184 00
2V ~,1C904859 C6 CXVM 474420518 CC OYM -.56455(42 CC pIM -.35461089 00
27 .l000CC00 cC CXT -.c0oCCCeCO i CYT -~.CCCOLCCC CO D2ZT  .CCCCCOCC GO
RM 438747694 L& VM 1ul64056 L1 RT .CCCOCCCC CC ¥T .ccoccocC oc
LCS  +71869456 03 RAS  ,26727&13 C3 RAM  .2275985¢ (3 LOM  4279C1497 C3
DR .48542820 €C SHA -.29415321 Cé CES -.2242115¢ (2 CEM ~.16345716 C2
TCL 17999999 (3
GECCLENTRIC CCNIC
23573752027C2C214363CCCC JoLox 24291(3.75€€5751 DEC. $y1965 Cé& 12 48.780

8  .2CC04165 (6 SLR  .650115€6 (5 AP0 .11576424 07 RCA  .334128€3 C5
Cl  .16097767 C6 TFP  .89457481 Cé TF .28715C7C €4 PER .400SS7CS 0S
EA 411579567 (3 MA  L£7C0S592 2 TFI  .312CC0CC 04

- ALL VECTCRS REFERENCEC TC EARIH ECUATCR PLAME

1 -.33424171 C6 DX .22CB4447 L(C CY -.36935922 02 -.17453197 CC
APF 411137293 (3 ¥X  .55304296 CC KY .25€04954 CC MZ  .63748186-C1
wZ .92083868 (C PX ~.4883C(53 (C PY .79353741 CC PZ .36312664 00
€2 -.1421099C CC RX -.19C3C52C CC RY .3{5265CL7 CC RZ -.93173978 00
BZ 14216990 C. TX .85167277 CC 1Y 52407393 (C Tz .cccccoac co

B 220004165 (¢ THA  .35122694 (3 T VECICR IN LARTH EQUATCR PLANE

23574CT3006320271463CCCC JoCo= 2435119.11277214

IESYS-JPTRAJ-SPACE C9CL£5

—AC~-6 POST FLIGHL TRAJICTCRY BASED CNBEST ESTIMATE CF INJJCCNL. AS CF 1 SEPT &5 _

e

GEDCENTRIC

«3B19E49C C6 Y -.BB46T776 06
R .1(41289C C7 DEC -.2227GL14 02
R .li412889 07 LAT -
- XS a6€€71Bt& G17 YSs
XN 15025206 C& Y~
,,,,,,, AT ceacoet ¢C YU -
RS 414712767 0S VS .3{291422 02
= 406415 Q2 _ ALT  .1C349139 01
DUT  .35C0CuCC 12 DT .76803(C0 V4
CCL .B88695398 02 MCL 418639174 03
SHA  .621917022 ©¢ ECC  +$5372%402 OC
- WH 212320370 QC C3 -.64C86770 0OC
TA .1727C1%6 03 MTA  .18CUCLCO 93
X 18198490 L6 Y. ~»EB46T7276 D¢
INC  .22941104 02 LAN .87129%41 Ul
e WA 25904651501 . WY -.38528638 0C

QX -.8742t626

ac

QY -.4652.$85 00

-. BX._..87428028 JC 8Y  .46520985 0OC
CAP  ,21365716 =2 RAP 12115548 03
BTQ .18493135 Cé BRG -.27823C79 925
140 DAYS 0 H4Se 0 MIN. 0.0CO SEC.

GEOCENTRIC
X .47586386 0¢ ¥ -.558841728 06
R 11541944 C7 DEC -.21961799 02
R 11541624 07 LAT -,21561799 02
XS 419693831 08 ¥S -.133748C1 QS
«Jue78H61 V6 YM -.40509624 05
XL ~202C08JC0 GC ... YT -.CCCOSUCO OC
RS 14710774 09 VS +30283444 02
GED -.22097099 L2  ALT .11478172 27
OUT  .35C0C.C0 Gz 0T  +7€800CCL0 V4
CCL 90770247 C2 MCL  +34137349 03

EPLUCH OF PERICLNTER PASSAGE
SMA  .62637371 Ce ECC  .S56851947 OC
VH .1CC87959 oC €3 -.£3636231 OC
TA MTA

80

JLIELEL3S 03

+18C00.CC 03

21

DEC. $,1965 C3 24 29.526

—B8.--.19658485 0¢ SLR  L£5104979 S APC  .115388C4 C7 RCA  ,23497667 C5
Cl .16109278 08¢ TFP  .472674C7 Cé TF .28687C1E C4 PER ,75855732 05
-EA  .91432875 €2 MA  .37387344 C2 TFI  .30C0C0CC C4

ALL VECTCRS REFERENCEC TC EARTH EQUATCR PLAMNE
2 -.2369C857 o6 CXx .39C8G164 CC CY -.€38381C7 CC 02 -.2899C755 €0

—APF _ .11138381 03 MX  .SB3S5ZCA87 CO MY .1759834% CL MI  L1710£625-C1

®Z  .92069311 ¢C PX =,48117297 CC PY 79774605 CC Pl .3634196C OC

- €2.-.14230411 OC RX -.1877C168 CC RY 431116428 CC RZ -.$3162555 CO
BZ .1423G0411 OC TX .85e26472 CC v £1¢48751 €C TZ .G00CCOCC CO
B .19658485 C6 THA  L.38121377 @3 T VECTGR IN tARTH EQUATCR PLANE

DEL. 15,1965 14 42 23.6CQ

EQUAICRIAL CCORDINATES

DEC. 24419¢5 14 42 23.6C0

ECLATCRIAL CCCRDINATES

Z -.39461926 (6 0X .251813S1 CC DY -.22226569 CC DZ -.10913674 GO
RA 229335377 (3 vV  .353]1e129 CC PTH .6597655¢ (2 Al 84345979 02
LCh  .339B84181 (3 VE 70125747 C2 PTE .2£355651 CC AZE  .27CC1157 €3
1S -.%8481096 C8 CXS .3C0256€237 (2 0YS  .122923485 C1 DIS .58007605 0O
IF -.17291344 U6 Cxd  ,61535€8¢ CC CYM .34234738 CC CIr .81233684-Ci
ZT  .00C0(. 00 CC CXT  L.CCCOCCCO Cr €YT  ,CCCOCCCC CC DZT -.COCCCOCC Q0
RF  .40Q24738]1 06 VM .9B065224 <C RT .cCcogccc «c VI .Cccococe 00
LCS 431931849 C3 RAS  ,27282C45 L3 RAM  .29441988 (3 LCM .3409C792 Q3
CR 432257037 GC SHA ~,33785C59 (¢ CES -.23419384 (2 CEM -.25443863 02
TCL  .18C0CCC0 L3

GECCENTRIC CCNIC
23573753221720222263CCCC JaL.= 242391C3,95404683 DEC. §¢1965 11 51 25.641

8 .18701339 L¢ SLR  .5623(995 5 APD  .1215199C {17 RCA .28781422 05
Cl .149712C9 (¢ TFP 413062579 (7 TF  .2€E1715C5 <4 PER  .E136.576 C5
EA 113498236 (3 PA .96331023 (2 TFL .324CE0CC 04

ALL VECTCRS REFERENCEC TC EARTH ECUATCR PLANE
—+39461926 0&_ DX .25181391 (C LY -.22226569 (C DI -.15913674 0C
APF  .11082528 C3 MX  .G284CEB84 (C MY 3€C2007€ 7C MZ o .41172322-01
WZ  .8209C6l1 L€ PX -.48l8CcC2 CC PY .796953C5 CC Pl  .36431962 0C
QZ ~.13857599 €O RX -.18848522 CC RY 31177252 CC RZ -.43127397 00
BZ 13857599 (C TX 8557649 L C TY 51736227 CC TZ¢ .CcCCCCOCC oC
8 .18701339 (¢ ThA 35144245 (2 T VECTOR IN LARTH EQUATCR PLANE

23574125302320271463C0CC J.C.> 2439124.11277314

L -43165447

DEC. 29,1965 14 42 23,600

ECUATCRIAL CCCROINATES

ué Dx .1832¢233 (C LY -.12844B6C CC D2 ~.£5391417-CL
RA  .29€39462 .3 ¥ .23310550 CC PTH .b246286¢ L2 Az .u3155816 C2
LCN 33795439 (3 VE .7795C735 (2 PTE  .1519281¢ CC A2E  J27CCC944 C3
IS -.58C02664 LB LX§ ,3C009C37 (2 DYS .37655558 Ci DIS 16334461 Q1
¥ ~.55509657 LS CXF  .11484478 CC CYM .8725795¢ (C DIM  .40991173 CQ
ZT1  .CCCOLU00 Cu CxT a.CCCOCCeC CC GYT  .cccoceoc e 02T -.CCOCCCCC Co
RV .4026924C (¢ VM .S7C8E2C9 CC RT .cCcCcocccC ce vT .cocccocc 00
-LCS  .31993613 C3 RAS 27821637 (2 RAN  .35417C61 .3 LOM  .3573C373 €2
CR 23669730 CC SHA 2114C4C C€ DES -.23221512 €2 DEM -.79232413 C1
TCL 417999999 (2
GECCENTRIC CCMIC
2357375631772C266C63CCCC JaLax 2439104.58591676 DEC. 10,1985 C2 €3 43.381

e «15592¢11 Cé6 SLR  .38816394 CS APO  .1232..88 C7 RCA  .19718572 05
Cl  +12438745 06 TFP  .168712C2 C1 TF 28513555 (4 PER .u2226142 C5
EA Ma  L1231C831 <3 «336€CCCC 04

«15C4¢e414 03

TF1




CASE 1 IESYS~JPTRAJ-SFACE (9C165 o S, 23
—AC-6 POST FIISHY TRAJECTORY BASED CMBEST ESTIMATE LF INJJCONE. AS CF 1 SEPT £9

ALL VECTCRS REFERENCEC TC EARTH EQUATCR PLANE
X .4758€386 C& Y -.55884728 0¢ 1 -,43165447 C6 OX .1832C233 CC ¥ —<12€4486C CC DZ -.£5391417~01 .
INC  .22953185 2 LAN  .&6C15143 01 APF  .11C28223 (2 #X  .SC91E3CS CC HV «4C14613C CC #Z  .1165219C 00
———MX . L5H325581-01 ... MY -.385591(9 OC BZ 52082448 OC PX ~.41192¢58 CL . _PY .BC217054 CC . PZ_ .3651974L 00 _
QX -.8797C646 oC QY -.455896€8 OC €2 -.13518362 CC RX -.18548462 CC RY .31528272 CC RZ ~.9306945) 00
BX .B757.645 OC . BY .45589688 0C BZ .13518361 CC X .E€19CH2) CC TY  .5C706927 CC T2 .0coccecc 00
DAP  .2145¢664 C2 RAP  .12(46881 03

BTQ .15427448 ¢ BRG ~.22648557 05 B 15592811 C& THA 35164822 23 T VECTOR IN EARTH EGUATCR PLANE
7145 DAYS 0 HRS. O MIN. 0.CCO SEC. 23574157576320271463CCCC JoCox 2436129.11277314  JAN. 3,1966 14 42 23.600
GECCENIRIC EGUATORIAL CCCRCINATES
X 54113975 3¢ Y -.1CC065ET 07 7 -.45340619 C&  CX 12094387 €L LY ~.71217799-C1  DZ -.3761C85C~0L
— B .12248:9€ LT__ DEC -.21726656 02 . RA .29839C4 .3 Vv ..1453Ce48 PTH 55775968 L2 AL _.B25C2i11 02

ar

R 21224E296 0T  LAT -.21726656 92 tCN  .33502959 €3 VE .E289E586 PIE  .E€ITTS552-C1 AZE  .27C0C66C C3
XS +3256z-25 08 ¥S -.1316£3%5 0§ IS -.57C72415.C8 XS .29528978 C2 CYS .€15192C6 C1 DZI5 26651515 01
XM .216307C0 0¢ YH 28458024 06 IV .11726578 €& CXM -.EB4941SC (C CYM  .4553865C (C 0ZF  .30132441 00

- XT ~.30000090 2 YT -4 CLCOCCO OC ZT  oCCCOICCO &€ [XT  .CCCECCCC OC CYT .CeLccece ¢C D2T -.CrcCCcoce co
RS .14706570 CS VS .30277547 02 RF 227735278 C6 V¥ L1C41€059 C1 RY .ccceccce cc VT .Cccecoce ¢o
-=a2lE6CEC2 02 .. ALY 12184544 D7 . LCS .32052881 C3  RAS 28389121 (2 RAM  .S25C7487 €2 _LOM .£9135034.02
CUT  .35C0C3C0 u2 OT +7680CCCO 04 CR  .12555406 CC  SHA -.2BSCE(8) (6 CES -.228298C7 C2 DEM  .161C4976 02
CLL  .93113392 42  MCL  .12C74(S6 03 _TCL 17595999 (3

GECCENIRIC CCMIC

—EPOCH CF PERICENTER PASSAGE 235737650 T4120263€£63CCCC Jala= 24351C5.8566C0232 DEC. 11,1965 CE 36 23.241
SMA  ,63294747 0¢  ECC .$839€4€7 OC B 211283469 D€ SLR .2013€282 CS AP0 .12557454 C7 RCA  ,1.14951¢€ 0S
YH .71343927-01 €3 -.£29753C9 0C Cl  .69589813 G5 TFP .2(091¢C4 T7 TF 25218999 (4 PER  .43352396% 05
TA .17635655 (3  MTA .18C0CLCO 03 EA  .16187126 (2 MA  L14432527 €3 TFI  .54B0COCC 04

ALL VECTCRS REFERENCEC TC EARTH ECUATCR PLANE
— X _.54113975 C& Y -.1CCCESET 07 2 -,4534.619 (L€ CX 412094387 CC DY -.71217799-C1 CZ -.37¢1C85C-C)
INC  .2292472C 02 LAN  .E8254C70 01 APF  L1CST752C ¢33 «89511€75 CC MY L4Z5C356%5 CC ¥Z  .12122232 CC
®X  .59761517-01 WY -.3849C955 OC ®Z. .92101742 < 46725797 (C PY .8C4%533)12 CC PZ .36655(18 00
QX ~.832C7769 0OC QY -.45229530 0OC €2 -.1317870C G¢ «1E41C1ST CC RY .31€96293 CC RZ -.93335827 GC
BX .B8b0207773 OC BY . .45229532 OC BZ .131787CC (< TX  .B€4T19CT {C TY .50225585 CC IZ  .Cocecoce ©o
CAP .21503.14 02 RAP  .12C14%325 03

8TQ .11175642 GE  BRC -.15991C59 0S5 B .11289469 D¢  ThA .351B56SC .3 T VECTOR IN EARTH EQUATCR PLANE
150 CAYS © #RS. O FIN. 0.0CO SEC. 23574212072320271663CCCC JoCo= 2435134.11277314  JAN. B,1966 14 42 23.600
GECCENTRIC ECUATCRIAL C(CR:lNiIES
"X 58323596 06 Y -.102344C5 97 1 -.4656€84C GE  CX .78284557-C1 DY -.34609494-C1  DZ -.20161594-01
R .126667:0 07 CEC -.z157C5€9 02  RA  .29967785 C3 v .B1S3622C-Cl PTH .S54211514 C2  AZ .E8265E189 C2
R 12666729 C7 LAT -.2157C569 02 LCK .33138096 (3 VE .85847495 C2  PTE .47€69597-C1 AZE  .2700CA38 03

«451T4444 GE ¥S -.12844C6C 09 2S -.55700139 G8 ©OXS .2882%5555 C2 CYS .E4€231SC CX DIS 36791475 Q1
XM -.2179C925 C¢ ¥YM  .264914495 06 IF  .1394779B (€  CXM -.E6B8€466 CC CYM -, £2852663 CC DIN -.22491345 CO
— XI_=.CC0COCS00 GC YT -.CCC0OCCO OC ZY1  LLLCOCCO0 €L  CXT  .Cececcee ¢C DYT .CCCOLCOC L. _DZY. -.LOCCLOCC. GO0
RS .1471(6l6 9% VS  .3C272073 ¢2 RF  .35918206 (¢ Ve L.10957C53 €1 RT .CCCOCCOC CC ¥T  .CECCCOCC €O
GED ~.21703544 €2 . ALT .126C2977 07 LES  .3210€:63 03  iAS .28937752 (3 RAM  ,1311738€ €3 LOM  .16287697 C3
CUT  .35C0CCC8 G2 DT .76800CC0 U4 DR .71421866-C1 SkA -,21C774C6 &6 CES -.222494C8 C2 DEM .2285C075 C2
CCL  .9€29€C0¢ 02 MCL  .177051%52 ©3 TCL  .17995999 13

CASE 1 1ESYS-JPTRAJ-SFACE C9C1¢S . S 25 _
~AC-6 POST FLIGHT TRAJECTORY BASED CNBEST ESTIPATE CF_ INJ.CCNC. AS CF_1 SEPT ¢S

GECCENTRIC CCMIC

"EPOCH OF PERICENTLR PASSAGE 23574C00536528256C63C0CE JoLa= 2429107.933593€2 DEC. 13,1565 1C 24 22.508
——SMA  ,64121483 06 FCLC  .S917C534 OC. . B _.22416721 €5 . SLR _.1CS593189. (5. AP 1EL525 04

VH L SCEBLTTO-G1 €3 -.€2163351 OC Cl  .6458C394 €5 TFP 22618811 (7 TF .297]6996 tﬁ PER  LES165748 0S
- JA 217932729 03 MTA_ .18L00CC0 £3 . EA  .1696u438 03 PA L1593E14€ €3 e _XFL W 36CCEOOC 06

,,,,,,, . s ALL YECTCRS REFERENCEC TD. EARTIH ECUATILR PLAMNE. . . _
X  .5£322596 06 ¥ -.102344C5 07 1 ~.4656884C C¢ CX .78284557-C1 LY ~.34€09454-(1 CZ -.20161594-01
125232 G2 LAN .1C364447 02 _ APF _.1G858569 (3 PX _LEB49€123 (C MY  L45C24539 £L  MZ .11BE38T5 Q0
WX .6551253%-C1 WY -.38C07223 OC hZ  .522341C8 (O PX —.4T70B(545 CC PY .8C263347 CC PZ  .36622632 00
e QX -.BT7945429 CL. QY -.4597CL52 OO L2 -.12314697 (L RX -.18525454 CC . RY 21589183 CO_____ B2Z.-«93052518 00
BX .B7545432 OC B8Y 45970053 OC 87 .12314698 (C TX  .£62559C7 CC TY .5(595€37 (C T2 .coocceet oo
——LAP . 121483072 C2 _ RAP__.12(C35485 03 .-

—RIQ._ LBI€918CC .9 BRC -.10907135 05 £ .E2416721 €5 THA.  .392365C§ (3 T WECTCR IN ¢ARIh EQUATCR PLANE

~-155 DAYS . D bRSa_ .G MINa C.CLC SEC. . . 23574244366320271463C0CC. JaLa= 2425139.11277314 __JAN. 13,1966 14 42 23.6C0
e GEQCEATRIC O, - . - e e EQUATORIAL CLORDINATES
- X 410299514 07 . Z -.4T057873 O¢ J:x —=S5872128-C1. DY .£L431G4L~C2 D7 -.134£6122-62

R 12871366 07 CEC -.214445€B 02 RA 30071288 (3 -£€281792-C1 PTH  .22719C44 C2 Al .B2149168 C2

——.B. 212871366 07 . LAT -.21444588 02 LCN .327481777 C3 VE #+B7A1CICT (2 . PTE  L142648B5C-C1 . _AZE . .27C0C4&6. L3
XS .574386€89 0¢ ¥S ~.12426284 0§ IS -.53897275 C€ CXS .ZTS153C3 €2 CYS  LICT55765 €2 OIS .46636282 01
- XM, =435292554 3¢ YR -.12£37174 Cé IF —.35413856 (5 LM, .29B41CES (C LYR -.BES9C251 CC . _LZF -.4538453C L0
XT ~.0€C0C2CC CC YT -.CCLCoTCC OC ZT  .CCO0Q00C €& CXT  .CCeCCiCe ¢ CYT .cCceccoc cc LzY -.cCCCCOCC 00
— RS ,14714056 0S ¥S  L20277034 02 RF  .37€77678 (€ V¥ 10391573 €1 RY .LCLLOCCLC €C . ¥T_ .0CC
GED -.2157733¢ 02 ALT  .12807¢13 07 LES 32157942 (2 RAS .2948C454 (3 RAM 15598815 {3 LO*  ,226763C3 03
«- BUT. .35C0CCC0.D2 DI. ,7680CCC0 04 OR. .21736741-C1  SHA +.12332974 C&._ DES ~.21481479 C2.. DEM -.463001R7 .01
CCL  .1C23¢698 02 MPCL .185047C2 03 TCL  .18C0CG00 &3

GECCENTRIC CONIC

EPOCH CF PERICENTER PASSAGE 235174C24022620204363CCCC JoCox 2439110.2C472518 DEC. 15,1965 16 54 48,256
- SMA _L646B26€T D6 . ECC . .§91333€7 OC. . £ .E5125236 (5 SLR ..11201$84.05 __APD __.12£81229 C1.. RCA _.56254522 .04

VH  .51874522-01 €3 ~.€1€192¢€1 OC Cl 66821536 35  TFP  .2497€¢553 C7 TF 3026268 C4 PER  .8625£237 05
..... TA . .17978928.03 . MTA . .18COGLCO §3 EA  .17681375 (3 MA L173€EEE4 (3. e e AEL 2 3720C0CC 04

—— - [ R . ALL MECICRS REFERENCEC IC EARTH ECUATCR PLANE
X +&1187755 C¢ ¥ =.1C299%14 C7 2 -.47057673 26 OX  +55¢72128-01 BY  .6£43194C-C2 DZ ~.1346¢6122-02
- EINC 222772725 02 LAN .1C04BBEY 02 APF 10938579 L2 MX  .B771E486 LC. . MY . .4£301471 CC
WX .6754(270~C1 WY ~.3€113879 OC W2 52204752 (G PX -.4786CC12 (C PY .T5€51174 CO PZ .36513141 00
QX -.B87543146 CC QY -.46595312 0OC CZ -.12848132 GC RX -.1B771235 CC . RY .3131352! CC . _RZ -.93095599.00.
BX .H7543146 OC 8Y .46595313 0C BZ .12848133 CC TX  +€57723C¢ (C Y 51409531 CC ¥2 .C00CCOCC 00
— DAP __.214156£9 52 _RAP._.12093100 Q3. oL - B .

..BYQ  .84212658 €5 BRC_-. 11748142 oS B .85125236 3

v

THA  .3520€728 €2. . .T VECTCR_IM :ARIH EQUATCR. PLANE

--156 DAYS 20 HKS. 36 FIN. 49.626 SEC. 23574256221420226€512163 JoLo® 2439140.971€6£317. JANa 1551966 .11 19 13.427
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_CASE. 1

I8SYS-JPTRAI-SPACE (9C1€5

_AC-6 PCST FLIGHT. IRAJECTLRY BASED CNEEST €STIMATE CF INJL.CCNL. AS CF 1 _SEFT €5

GECCENTRIC ECUATCRIAL CCCRDINATES
""" X .62022505 O€ Y -.1C2742€9 01 7 -.47C09736 C6  CX .48025729-C1  CY .28562749-Cl DI .7495C058-02
9IC1 07 OEC =.21390641 C2  RA 3111845 3 V. .5491SC31-C1  PTH -.1356247-C5 . . AZ 51571778 02
R .1288G51C0 .7 2139C¢44 02 CA C5 L2 A3 B46CCS2 (2 PIE «3726477€-C¢ AZE +27CCC527 €3
_...XS .61891C33 CE 12245665 0 C& XS .2752C€C4 (2 DYS .11583997 €2 LZS .5C225568 O1
XM ~,2733. i37 vé 25420418 06 ") CxP  €73207%€ (C CYM -.65644544 CC CZM -.377549573 00
~.0CCOCGOG CC YT =.CUOOCCCO OC  ZT  .COCOLGEO €C  CXT  .CCGOCCCC CC OYT  .CCCOCCCC CC C2T -.CCCCCO0C 00
RS 14712853 0§ VS  .3(278683 02 RF  .385948086 €€ 14 «10152¢24 C1 RT .CCCCCCCC CC vl .cecccocc 00
_GED =.21522123 02 _ALT _.12825347 07 LCS .12541592 G2  RAS ,2968C654 L3  RAM ,22292663 () LD ,2586€168 C3
CUT  .35C0L7CC C2 DT  .7680C.CC D4 CR -.1136498C~(B SHA -.SC4E1C63 (° CES -.21156573 (2 DEP -.14736726 02
_.COL .1.10.€23 93  PCL 419012864 03  TCL  .1820C0CC 3
GECCENTRIC CCNIC
__EPOCH OF PERICENTER PASSAGE 2357402C0005202C46513163 JoLo= 243511C.95€52126 DEC. 1621965 AC 57 24.302
SMA  .64761306 0&  ECC  .89C24717 0OC B .50226587 C5  SLR .1257(512 C5 APO .12€891C1 7 RCA .6316(559 C4
VH .54915328-C1 3 -.€1545164 00  C1 .7C785692 (5  TFP 25932091 CT  TF 430442502 C4  PER 86443637 C5
TA .1BCOCLCO <2 PTA .18CCCLCC 3 EA  .18C00C00 &3 MA  L180CCCCC o3 TFI .37646138 04
- BLL VECTCRS REFEKENCEE 10 EARTH EQUATCR PLANE
o X__a62023505 0 Y ~.10274269 01 L -.47C09736 C& DX .48U25729-Cl 425562745-C1 I 47495C98-C2
INC 22918516 2 LAN .SCC8E722 GL  APF  .11051500 C3  PX .£744€245 (C b LMV R li3earisc co
WX .6CSTESII-L1 WY -.38461778 OC  wZ .52105960 CC  PX -.4812C8S4 CC  PY .75112849 CC P ,3¢472471 CO
QX -.B744E. 46 (C QY —.46546248 OC  CZ -.13647380 OC  RX -.188493C6 CC  RY .312241C7 CC  RZ -,53111539 CO
BX .87448246 0C  BY .46546.48 0C B2 413647380 GO TX .ES61Cc66 CC Y .51€80913 CC TZ .CCCCCITC 09
DAP  .2139C64)1 (2 RAP 212111645 03
BTQ 89252163 05  BRC -.13224%32 05 B .50226587 C5  ThA 35157178 U3 T VECTCR IN L ARTH EQUATCR PLANE
160 CAYS O +rS. O MIN. 0.0C0 SEC. 2387427666232C271463CCCC JoCo= 2436144.11277314 JAN. 1€,1966 14 42 23.6CC
GEQCENTRIC EGUAJCRIAL CCCRDINATES
- X .l:’3ll‘:3527 13 Y -.1C156.38 07 I ~.46582887 (& cx +31612352-(1 cY .60594366-C1 07 .24281867-C1
R .12834363 1 DEC —.21281748 02  RA .3CLB5409 03 V. .7253C€19-C1  PTH -.34€31862 C2 Al .BG352382 C2
R 12834362 C7 LAT -.21281748 02 LCN 232370069 (3 Vi +JET14EES4 (2 PTE -.271C4751-01 AZE 42/CCCE57 (3
XS .69262198 OF  YS -.11915260 05 1S -.51€75026 C8  [XS .26183C7¢ C2  CYS .1295¢53C C2  DIS ,561779C4 01
3899¢>94 0% YM -.35825439 08 IV -.16918637 G¢ CX¥ «GT7576¢5 (C OYM -.B85221482~C1 DIM -.12765453 0OC
—.CUCOCZC0 OC YT -.(CCDOCCC OC 21 .COCOSCCO CC  LXT  L€COGCCEC £C  £YT  .CCCOCCCC €€ D2T -.CCOCCCOC CC
RS .14716407 S VS .3C278117 02  RM .39810925 C6 VM .98955270 CC  RT ,CCCOCCOC CC VT .0CECCOCC CC
GED -.21412684 02 ALT .1277C6C9 07 LCS .32201454 C3  RAS .3CULE7S5 €2 RAM 26378771 €3 LCV .2856343C 03
DUT .35C0CLCO 02  OT .7€80CCCO 04  CR -.41225503-01  SHA -.3687135¢ C5  DES -.20552609 €2  DEM -.25149065 C2
CCL .12C0€5C0 C3  PCL .214247CB 03  TCL 417999999 43
— B , GECCENTRIC_CONIC .
EPGCH CF PERICENTER PASSAGt 2357452233022C257463CCCC JoL.= 2435172.097164C6 FEb. 1541966 14 19 54.575
SMA 64716548 G ECC  .58856535 0C B .575932C1 (5 SLR -14T16371 C5 APD +12€69%84 CT RCA .T74CC4965 04
VH .5951-186-C1  C3 -.61588527 OC  C1 .76589521 C5  TFP =.2417E514 C7  TF  .45116254 C4 PER .t€36.841 C5
Ta -.1178%4789 C2 #TA  .18C0CcCO 03 E4 -.17395111 (2 MA - 1ET7GE4T (2 TF1 +384CCCCC C4

_CASE 1 IBSYS-JPTRAJ-SFACE (9C1¢&5 26

_AC-5 PCST FLIGHT TKAJLCICRY BASED CNBEST ESTEMATL CF INJ.CCNC. AS CF_ 1 SEPT £5

aUL VECTCRS REFERENCED T0 EARTH EQUATCR PLARE

X 63115352 6 Y -.10158038 07 7 -.46582887 C& DX .21613352-C1  OY .6C594369-CL DI .24281861-C1
INC .23273612 02 LAN .67577172 01 APF «11282049 (3 »X «8694E1375 CC My 46862791 CC "z -15615974 €O
WX .4£494520-G1 WY -.3$237741 OC kI .91862845 CC  PX -.4247€558 CC  PY .7S52C162 CC  .PZ .3€4194C8 CC
OX -.873356134 CC QY —.4€227C8S5 OC €2 -.1532464C OC RX -.18957546 CC RY +31C96373 (C RZ -.$31323u7 OC
BX .87335616 CC  BY . .46227086 OC Bl .15324640 CC  TX .85384C77 €C  TY .520534217 CC  TZ .CCCGCCCC 0O
CAP  .21357992 €2 RAP  .12136EC9 03
BTQ .96262531 45  BRQ -.16C58c66 C5 B .975932C1 05 THA .350529C7 €3 T VECTCR IN EARTH EQUATCR PLANE
165 DAYS G FKS. O FIN. D.CCO SEC. 2357433115632C271463CCCC J.0.x 2435149.11277314 JAN. 23,1966 14 42 23.60C
GECCENTRIC ECUATDRIAL CCLCRDINATES
X .63735054 Ce Y -.97682247 06 7 -.44905443 C6 X -.47317311-C2 €Y .12023762 CC  DZ .53685781-01
R .12498335 01 . DEC -=.21C5651% 02 R4 .3C3125CL 03 V13126157 CC  PTH =-.£1389439 C2.__AZ .78116574 02
R .1249€394 N7  LAT -.21C56560 02 LCN 32004328 .3 Vi .849923C7 C2 PTE -.71581122- AZE  .27CCCA7€ €3
... XS .8C54E8C2 CB  YS =.1131CZE3 € 25 -.49C49586 CA XS .25431249 (2  DYS .15C54412 C2 LIS .6528523C 01
XM 032935757 O¢ YM -,2C200479 06 IV ~.12618698 Ué Cxk .5€48EC123 CC oYM +1286694C CC czmM  ,3.255C21 €O
,,,,,,, XT.-.00C0C0CO €€ . _YI_-.COCOCCCC OC 2T oL0COLO00 €C  EXT  .CCOOCLCE CC  EYT  .CCLOCGSC CC  DZT -.CCOCCOGC OC
RS 14726225 05 VS .3C265S6C 02  RM .40648B15 u6 V¥ .9703%316é CC  RT .CCOBCCOC €C VT .COCCCOCC 00
= 12434640 07 .LCS. .32237576 03  WAS .2054575C €3 RAM L3284811C C3 . .LOM 034835936 03
OUT  .35C0CCC0 02 DT  .768000CO 04 DR -.11567454 CC  SkA -.59120538 C5 DES —-.15455609 C2  CEM -.18085569 C2
CCL .2513B189 03 . NCL .15336862 G3  TCL 17999999 o3
. GECCENIRIC CCNIC
_EPOCH OF PERICENIER-PASSAGE 2357453C61012C262C6ACCCC JaLox 2439173.3CCCE253 FEB. 1£,196¢ 19 12 07.131
SMA .6424C556 06  ECC .58778231 OC @ .10011248 0€  SLR .15601519 .5 APO .12769624 C1  RCA 78487062 C4
VH .61755310-C1  C€3.-.62048128 OC. €l .78859212 45. TFP -.2c897835 C1  TF .45404554 T4 PER .85403C8& CS5
TA -,17867245 03 T4 .18(CC.CJ 03 E4 ~.1631876C C3 MA -,14€81788 (2 TF1 »3494CCCCL C4
) ALL VECTORS REFERENCED TC EARTH ECUATCR PLANE
——X..163739054 D&Y -.S7682247 06 2 -.44905443 C& DX -.4£317311-.2 DY 412023762 CC . DZ .53685787-01
INC  .24C45.01 €2 N 27681116 01 APF 11681314 3 rX «85996237 (C ny +41279488 CC 24 «19217093 CO
WX .19671522-01 WY -.4C697854 OC WL 491322571 o€ PX -.489911731 (C PY «17623C233 (C PL -3535*55! 00
QX -.27154676 0C QY =.45456.74 0C G2 ~.18379529 G RX =.191249¢¢ CC RY +3062521C CC RZ -.493153742 00
- BX  JB7154£79 LC BY .45456076 OC BZ .1837$529 ol AR «8505319¢ (C 1Y -%52592339 CC 1z .CCCecece o0
CAP (21324046 Cz RAP  .12173.42 03
BTC 91144520 US  BRC -.19752510 05 B .10011248 U6  THA .24862(€S €3 T VECTCR IN L ARTH ECUATCK PLANE
170 DAYS O HRS. O MIN. ©.CCO SEC. 23514363452320271463CCCC JoCox 2439154.11277314  JAN. 28,196¢ 14 42 23.600
GHCCENTRIC EGUATCRIAL CCCROINATES
X .62569.46 CE Y -.51187515 96 7 -.41937265 06 X -.50712634-C1 DY .16059692 CC  DZ .d3763853-01
< K .11827390 07 DEC -.2(767552 02  RA .3C445651 C3 V. .20543466 CC  PTH -.172351433 (2 Az .1573512¢ C2
R .1182739C (7 LAT -.20767552 02 LCN  .31644661 (3 VE L6C582625 €2 PTE -.13519413 CC AZE ,27CC1091 03
OXS 191206542 08 YS -.1(616864 03 25 -.46C42448 CE XS 23877329 C2  DYS 17023127 €2 DZ5 .73834148 01
XM .36C32967 G€  YM  .15793527 06  IF .45139089 45  CXP -.45005265 CC  DYM L7757862C CC DIM 41455185 CO
X1 ~.0LCOCCCC 2C . . ¥ =.CC00CCCC OC 2T .COCOCCOC GG LXT  .CCOOCECO CC  DYT  LLLCOCCCC €C - D27 -.cocCCcce 0o
RS .14734422 0S VS .3(239527 02  RM .3960C322 06  yM .9880E76C CC  RT .CCCOCCCC €O VI ,00CCCOCC 00
.. GED -.2u896893 02 ALT 11763635 07 LCS .32265507 C3  RAS .31066496 C3 RAM .2366821C €2 LCM 35658314 C2
DUT  .35C0C O 02 0T  .7680C(CQ 04 OR -.19576569 GC SHA -.1315€6C9 Cé CES -.18208883 (2  DEM .65451824 01
_____ LLL  .2662183C 03 MCL 217047425 03 TCL 417996999 (3

82




--CASE. 1

—AL=6 PCST FLIGHT. TRAJLCTCRY BASED CNBEST ESTIPATE CF INJJCLNL. AS CF 1 .SEPT €% _

EPCCH CF PERICENTER PASSAGE

—SMA .. _L£3(BIL5S 06
VH  .58701844-(1
TA ~.1779C388 C2

X 62569246 G€

£CC
Cc3
£TA

A

——INC _ .25015227. Z_LAN

WX = B74T(51T-L2

- QX ~.yE734553 0OC
BX .B6734558 CC

- LAP 21270234 v2
——BYIQ . .9C120341 25

-115 LAYS © kaS.

R GECCENTRIC

—_— J”LQLI}B,J.ﬁ -

€1
4
LSS 11‘6 4 CS
XM ~.39211185 C4
XT =aClCCI.CC o
e RS, 414744229 CS
GED -.2.534758 02
EUT  .3500C008 €2
CCL  .27113542 C3

EPCCH OF PERICENTER
SMA  L60GB2192 Ce
VH  .57392254-31
TA -.17712717 03

X .5528C7:8 O&
INC  .257512368 D2
WX -.27788495-01
QX -.8e17€540 CC
BX .8€17€¢533 CC

- —DAP_ .2117£536 02 .

B8TQ .83211:49 0S

180 LAYS 3 BXS.

_.CASE .1

+S8G15140 OC
~.€3182632 OC
«18CCCICO 03

~«51187C15 Gé&
435881470 03
42276542 0C

1ESYS—JPTRAJ-SFEACE (9C165.

GECCENIRIC CCAEC

2357453567762C20C€63CCCC Joba= Z439174.2€B7S€S1  FEB. 17,1966 18 27 04.053
B .S2€74682 U5 SLR  L13612875 C5 APO .1254BS7C C7... RCA .56B44C616 0&
Cl .73664775 (5 TFP -.174148C4 (¥ TF 45637446 (4 PER .831132¢4 05
EA ~.15217376 G2 MA -.12571868 C3 JFI  .4038QCCOC 04.

ALL VECTCRS REFERENCEC TC EARTH ECLATCR PLANE
Z ~.41537265 (& LX -.50712634-C1 DY .18C59¢€92 CC D2 .£3762853-C1
—-APF . 412091863 ¢3 ¥X .84B5€423 (C MY J47€29467 (C.___MZI .23039512 CC.
wZ 230615591 UC PX ~.497€62885 (T PY .T7ET788€7S5 CC PZ .3627€716 CC

Oy t4srt7e54 o0 €Z -.21727195 CC  RX -.193719€2 CC  RY L3(€71277 £C  RZ -.9318798C 00
BY 44777657 OC  BZ 21727196 GO TX .E45481C7 CC  TY .S534C.53§ CC  TZ .0CCCCOCE 00
RAP  .12227648 23
O HBRQ -.216CT519 05  B. 452674682 C5 ThA .34851714 C2 T VECTCR IN CARTH EGUATCR PLANE
O PIN. C.CCC SEC. 2357441574632C271463CCCC JuLa= 243S159.11277214  FEdo 2,166 14 42 23.600
ECUATORIAL CCCRDINATES
Y.-uE2CCCLE2 U6 .. 2 -37644594 6  CX -.1C2G3€1S £C LY 24696149 CC__ D2  .11573543 CC
LEC ~.20407259 02  RA .30586451 C3 V. .2911ST6C CC  PTH -.7720C326 C2  AZ .1394€1BC 02
LAT -.204C7059 02 LCN .31292632 <3 VE .73722(99 (2 PTE -.2206B939 CC AZE .27CC1387 3
YS - GBAI5202 G 1S -.42679484 LB CXS .2214€559 G2 CYS .18845368 C2 2SS .:173756€ o1
YM  .32692.14 C&  IF .15998695 & [XM -, 1C65S1BC C1  CYM —.1C383282 CC DIM .41871271-01
YT —4CCCCICCO OC IT  .C0000CCC L (491 .Lgecceee T LYT .cCcccocee ¢c LCZ7 -.cCececee oo
VS 230206427 02 RP  .36668594 06 WP L1CTL7815 €1 RV .CCCOCCOC €f . W .COCCCGOC 0Q
ALT  .1C732225 07 LLS  .322B4877 C3  RAS 21576626 C3 RAM .9CEB 665 (2 LOM .97744472 02
DT  .76800CCO 04 LR -.28396152 CC  SKA -.1BASS563 CE& LES -.16825968 C2 DEM .2586836% 02
MCL .17872678 03  TCL .1800CCCG €3
GECCENTRIC CCOMIC
PASSAGE 23574542542620247463C0CC JoLo= 2439175.1B252E64 FE6. 16,1966 16 22 50.415
ECC  .58597179 OC B 6147456 5 SLR 41216622 (% AP0 .12135403 C7 RCA  .E1154747 CA
€3 -.£53628C4 OC Cl  .€9647822 &5 TFP -.138B426S (7 TF  .45B56741 C4 PER .78965721 0S
MTA .1BCGCICO 03 EA ~.14109C24 (3 MA -.1054€386 3 TFI  .4200CCCC D4
- - ALL VECTCRS REFERENCEL TC EARTH ECULATCR PLANE
Y -.€20550C2 06 7 -.37644594 C6  CX -.112C2€1% ¢C .24€96145 CC D2 11573543 CC
LAN 35633265 03  APH. .12375.80 C3  PX LE3525462 CC MY L4E4BTE14 CC . MZ .2591£352 €O
WY -.43357745 OC ®Z .SCT6ETBE CT PX -.5C654544 (C PY .7£288914 CC PZ .36124273 CO
QY -.44620.96 OC  GZ -.24138199 GO RX -.15623741 CC  RY ,.3(229385 CC  RZ -.932471€1 CC
BY .446206(S2 OC  BZ .24138197 CC  TX .83956478 CC  TY .54322869 CC  TZ .CCECCCTC 00
RAP__ ,1229C37C 03 — h e -
BRQ =.22300343 G5 B .E6147456 C5  THA .34495742 C3 T VECTER IN EARTH EQUATCR PLANE
0 FIN. T.CCC SEC. 23574450242320271463C0CC JaCa= 24351€4.11277214  FEB. 741566 14 42 23.6C0

IBSYS-JPTRAJ—SFACE (9CléS - 28

—ACL-~f PCST FLIGHT YRAJICTORY BASED CNEEST ESTIMATE CF INJ.LCNL. AS CE 1 SEPT €5

GECCENTRIC

X .53€76669 C&

— R ,93323:49 46
R 293322247 N6
XS 211032069 LS
XM —-.34777555 0¢
- XT -.{CC0CICSs OC
RS .1475€C48 0§

Y
DEC
LAT
YS
AL
Y1
VS

—-£94165¢60 0¢&
—+19S00812 G2
—.19%0CC812 U2
—«8S3C6880 08

«€62195C1 05
—«LLLEIICO DL

3C18T¢€4 02

—BED =, 207256R% 02 ALY  .G2¢85678 0&

ECUATCRIAL CCCRLCINATES

2 -.31766%69 C¢ TX -.1€03212% CC BY .34428146 CC DI .16013584 €O
- BA__L.3C7724C2 G3 ¥V  a4121£6C2€ CC _ PTH -.77774C25 2. .. A2 .137CS47L. 02
LCN  .3C984752 €2 VE  .£3906C16 €2  PTE -.3€114881 ¢C AZE .27CC2195 3
25 -.35989644 LB [XS L.2(2£5522 L2 L[YS .2051€437 C2 DIS .E8SRCLC2) 01
¥ .61791448 L5 CXM —.2986€234 CC EYM -.5S703467 CC DI¥ —.4385€595 CC
ZT .LCCOLIOC 6T [AT  LCCOCCLCC €T CYT __L.CLECCCCC £ D2ZT -.LCOLLO0C. CO
RF  ,25937636 (6 VM 10942627 (1 RT .{cceccee cc ¥T .CCCCCeCC CC
—LCS. .32295485 53 RAS .320B2136 (3. RAM ._.1€521937 £3_ 10M .1713%28& 03
DR -.40281257 CC  SHA -.21468325 C¢ CES -.15221(98 ¢C2 EEM  .99GC68CC O1L
TCL  .18C0COGGC o3 —

GECCEKRTRIC CONIC . _

——235745464256202125€3CCCC J.C.= 2436175.9125C175 _F €6 €9 54 _00.620
B +SB462126 C5 SLR  .1€64%5384 CS APG  .11565C22 C7 RCA .£383C197 C4
€1 .&l454653 C5 TFP -.10194871 (7 TF___.4€C31S3€ €4 ._PER . .73725168 0S
EA -.1276¢685 ¢ PA ~.82565568 C2 TFI  .432CC0CC 04
ALL VEC'CRS REFERENCED 'l(.‘ EARTH EQLA‘[CR PLANE
e d =e3176£569. G LX =.1€032139 CC. .. LY 2442814 CC 02 16C13584 00
APF  .12297991 (3 FX  .€1772245 CC wy 51162709 CC ¥Z .263757C2 0O
"l 450253254 CC . PX ~.SC4BRI14 oL PY -1539665156 -—-PL1  .36123196 00
€l ~.23440681 CC RX ~,1955€6827 CC RY .3C27CCIC CC RZ -.5324759% CO
BZ  .23440681 CC TX 840373433 CL TY. . 54144782 CC 1Z . .£COCLOCC QC.

BUT  .350GC300 62 DT  +3840C-CC D4

,,,,, CCL  .27395888 C2  MCL. .Z1SCE189 03

TER PASSAGE  _ _

SMA  .5824426C 06 ECC  .SE560712 0OC

L MM .1.431302-C1 €3 —.£8436035 00

TA -.17520923 03 MTA .1820CZCC 03

X SI6TEL6T CE Y. To£9416SE0 O6.

INC .25507(18 2 LAN 25706659 03

e MX =.228371C1-31- . . Y. ~.432C5750 OC

QX -.8629C4C2 OC QY -.44771658 0C

_BX  .BE29CACL CL  BY .44771658 OC

DAP (21175473 02 RAP .12278225 03

8TC  .952G1299 C5  BRG —.24751765 05
185 DAYS © FRS. © FIN. Ga0CO SEC.

GECCENTRIC T

X .4466.782 € Y —.51138€45 56

»»»»» R .71782582 3€  DEC -.185636C3 (2

R .71782582 G€ LAY -.185430(3 02

XS L11866296 S . ¥5.=.£C707479 08

XN ~.21415572 C6 YW -.29613332 0€

XL =.00C00300. 00 - .. ¥T.=.CCL0CLLO OO

RS .147656€3 G5 VS .30165473 02

..... GED ~.150634C8 v2. ALT .71145388 06

CUT  .35C0CICC G2 OT  .38400CCC 4

L CCL  .27584453 03  MCL 35307432 03

--EPCCH OF PERICENTER PASSAGE

SMA  .56391855 06
- WH LI0854336-01

TA -.17C72657 03

ECC
c3
MTA

-57691353 0OC
~.2C684L78 OC

+18C€0CCCO 23

B .9B463126 C5 THA .34564C75 C3 T VECTOR IN EARTH ECUATCR PLANE

| 23574502536220211463C0CC JoCo= 2436169.11277314 7?e§;hii;i€5£'1£'iivié .600

2 -.23303435 (¢ CX ~4275CC7CLE ¢C Cy .52C07288 CC DZ .24CC54C2 00
RA 431112160 C3 V  .£3535798 (C PTH =.71168523 €2 AZ  .73C38927.C2
LCN  .30833694 C3 VE  L4937EE36 (2 PTE -.T716€8167 CC AZE  .24C0477¢ 03
-25.-.35C0L500 €8 CXS .18232538. 02 [LYS.  .22(44785 L2 ... BZS  .9559C499 CO1.
IF ~.12552353 0€ [XM LEBQ145367 CC  DYM -.52744C94 CC DZF -.324732C2 GO
ZT. .L0COLUCO €L CXI .COOOLLCC-CC DYT ..LLCOCCCC CC .. D2T -.CCCCCGRC £O.
RF  .38643357 0¢ VF 10129248 C1 RT .cCrcccee cc ¥ .CCcecooc oo
LCS  .32297963 L3 RAS . ,3257243C.C3 . RAM .2341214€& (3 _LCH. .2313268C.C3
CR -.61953311 CC  SHA -,16563499 C6 CLES -.12707918 €2 DEM -.18955C1C €2
TCL ..17599999 L3 - R e

GECCENIRIC CONIC. . . . - ——

2357455C13502C255763C0CC JoLos 2439178.22336£58 FEB. 15,19€6 17 21 38.873
£ 12047279 C6 SLR ,2573721C (S APD  .11148182 C7 RCA  ,13018885 05
€1 10128607 C&  TFP -.£1435527 L€ TF .4£106542 C4 PER  .70239948 €5
EA ~.1.622332 03 FA -,52475132 €2 TFL  .444CCOCC 04
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_.GASE. 1

[ESYS-JPTRAJ-SFACE CSC165 29
_AC-f POST FL13KT TRAJECTORY BASED CNBEST ESTIMATE CF INJ.CONC. AS CF 1 SEPT €5 - : .
T SLL VECTORS REFERENCEL 10 EARTH ECUATCR PLARE
e X A44E6CTH2 DE Y -.51138645 0¢ 2 -.23303435 06 DX -.2750C701 CC .52007288 £C  DZ +24CC54C2 €O
INC 225216756 G2 LAN .35792C89 03  APF .12108744 03 KX .18273446 CC B li3%eeces o mi a1s9cess 00
MX = 15456501=01 WY .42576361 OC._ .WZ 90470248 OC  PX -.4878S788 CO  PY. .75299179.CC  PL .3648551C CO
QX -.87276351 OC QY -.435763C1 OC  GZ -.21998603 00  RX -.19119234 0C  RY .31C74937 CC  RZ -.9310€4C7 CO
...BX...87276386 CC  BY .43576259 OC Z...21998603 GC . TX .8517C485 CC  TY .5240218C C€  TZ .CECCCCCC QO
CAP .2139£7:2 C2 RAP  .1216C241 03
TTTBTC L 11706178 06 BRGC ~.28464560 05 B .12047279 06 THA .34633328 €3 T VECTOR IN EARTH EGUATCK PLANE
190 DAYS O HRS. O MIN. 0.CCO SEC. 23574535032320271463C0CC J-Com 2439174.11277314 FEB. 17,1966 14 42 23,600
777777 GEOCENTRIC B EGUATCRIAL CCCROINATES
T X L26107381 C& ¥ -.21469C42 06 1 -.56651632 (5 DX -.71057554 ¢C  CY .93418729 CC DI 42568116 CC
R .35186R53 0 DEC -.159574£5.02 ... RA__.32056830 03 ¥ .124853C3 C1 .. PTH -.16733(99 (2  AZ .1058C759 02
R 235155803 C6 LAY -.15957465 02 LON +31284533 U3 VE .2440€391 €2 PTE -.28537367 (1 AZe .21022389 03
o XS...12605726 0. . YS -.7CEB3542 08 IS -.3074.590 08  CXS .1£062927 C2 DYS .224C3957 €2 DZS .1014502% C2
XM 18748784 C6  YM -.31€37579 06  ZM —.16955300 C6  LXV .8674CLEB CC  CYM .42012735 CC DM .13062353 €O
o XT -.0CC0C2GC CC . YT =.CGEOCCCO 0C 2T .00C0C000 0C  CXT  .CCOOCCEC €L QYT  .CCCOCCGC €C DZT -.CCCecoce 0o
RS .14785091 0§ VS .3C145739 02  RM  .40496117 06 VK .97262€42 CC  RT  .€CCOCCCC CC VT .CCCCCOCC 00
o GED -.16CA0€22.G2. _ALT .34518145 06 LCS 32292743 03  RAS .33065C42 L3 . RAM .3CC65145 C3  LCP ,29292847 03
DUT  .35000.¢C 02 DT 95999599 03 LR -.12152.90 Cl  ShA -.64372236 G5  DES -.12C00261 <2  DEM -.2475188C C2
CCL .277058C9 (3  MCL 75931396 01  TCL 17995999 .3

__EPOCH OF PERICENTER PASSAGE

SMA  .5623¢327 Vé ECC +5771C581 0C

VH .9C595817-01 €3 -.7087$5¢1 OC

TA -, 1616€223 u3 MTA .18C0GLC0 03

K. 261017381 CE_ .Y —a21469C42 06

INC .24937355 (2 LAN 435851726 03

WX -.1C90%478-C1 WY —.421486C3 OC

QX -.8€9CE923 0OC QY -.44448569 OC

BX .B69084Y22 OC BY .4444849¢8 OC

CAP .21189867 G2 RAP .12203223 03

BTG .11€35761 Gé  BRU -.27853771 05
192 DAYS 2 HRS. S9 MIN. 33.987 SEC.

GEQCINTRIC

T X L ec40. 671 Ca Y .52317225 04

R 411795267 €5 DEC «2L723979 02

R .117957297 05 LAY «20L723579 02

XS .128917%95 CS ¥YS ~.£6538¢24 08

XM ,32312596 C¢ ¥YM -.21034974 06

XTI =.fgCoCul0 2C - YT ~.CCCOTCCO oL

RS .147918¢3 CS VS .31133€29 02

GED .2:.853798 {2 ALT «54197945 04

CUT .35000ui0 C2 DT 59999999 22

CCL  .987394015 2 MCL  .2(867241 C3

_CASE 1

__AC-6 POST F1IGHT TRAJFCTICRY BASER CNBEST ESTIMATE CF INJ.CCNL. AS CF.1 SERT €5 . .

"EPCCH CF PERICENTER PASSAGE

GECCENTRIC CCAIC

. 23574550201020226423C00C JaCox 242917€423€¢€266

£ +11964500 0¢ SLR  .2545454C 05 AP0 .11118%
Cl .10072912 Cé6 TFP ~,1B35C581 Cé TF  .4€1097
EA —,6744C72C 02 MA -.1574C4C8 (2

ALL VECTCRS REFERENCEE 1o
2 -.96651632 (5 CX -.71C57554 CC +534187
APF  .12(98558 (3 MX 66962486 (C ﬂY «£7C385
WZ 430676931 CC PX -+49452499 CC PY  L.75C431
CZ -.2170€312 CO RX -.19171€88 CC RY .2(¢427
82 421706312 GC TX  +54774984 uoC TY  .53C39¢

£ 11964500 0¢ ThAa .34852782 C2 1 VECTCR IN

235745502031202213051175 JoL.= 243917€.237472C6

I 441739584 C4 EX =-+7021€974 C1 CY =-.375447
RA  .12319564 C3 ¥V .8174S71C C1 PTH =-.1%€65¢€.
LCAN  .684B6848 C2 VE .7394¢%€2 C1 PYE -.4€1832
IS -.28856438 (B CXS .15C9€S527 €2 CYS .235252
12942804 L€ CxP .5858€161 CC DYM  .714554
21 .cococlae 68 CXT .C€C00CCCC €C LYT .cCcocc
RP L6067CS0T C¢ VM ,971C4565 CC RY .CccooC
LCS .27795152 (3 RAS  .2327(CL31 €3 RAM  .32€93¢
0C003CO L. SHA  .58695514 C4 DES -.112495

TCL  .18C0J0CC U3

IBSYS-JPTRAJ-SPACE CSC1é5

GECCENTRIC CCNIC

235745562031202313051175 J.C.= 2435176.237472C6

FEB. 1941966 17 40 49.4C9

17 ¢7 RCA .1287485C 05
38 C4 PER 469949571 €5
TFI  .456CCOCC 04
EARTH EQUATCR PLANE
29 CC DZ 44256E116 00
ce CC MZ  .31966617 GO
54 CC PZ .3614596% 00
3¢ CC RZ -.93238772 00
29 CC 1Z .c0cCcCocC 00
LARTH EQUATCR PLANE

FEB. 15,1966 17 41 57.587

ECUATCRIAL CCCRCINATES

€l C} DZ -.17685786 Ol
27-C6 AZ  .103374C4 03
Te-(¢& AZE  <104815%9 €3
4C C2 DZS .10375594 €2
38 CC DIM  .29B417016 00
ot €C D21 -.CcCCCcCC cC
0C CC ¥T .000CCOCC OC
52 €3 LO¥ .27222773 03
84 C2 DEM -.1t556258 02

30
FEB. 15,19¢&¢ 17 41 57.587

S2T1LMel b ECC  .$7162234 OC B .11CB8511 u&  SLR .23326£43 (5  APOD  .1{424075 07 RCA .11795297 05
VH 492503370-C1 C3 -.75621241 92€C Cl .56426214 05 TFP —.CCCCCLCC CC TF .4€109927 u4 PER ot3474734 05
_______ A -.68301891-C5. KTA .18COCCCC U3 EA -.68301891-C5 MA -.cCCOCCCC CC TFI  .461C5927 04
,,,,,,,,,,,,,, - ALL VECTLRS HEFERENCEC TC EARTE EQUATCR PLANE
X -.6»60Ch7l 04 Y 252317225 04 1 41739584 G4 CX -.7C21€974 o1 -.37544761 C1 0Z -.17¢68%788 C1
INC  .24504112 02 LAN 235529936 03 . ARF . .12144C05 C3 #X -.85892625 CC nv -.4£415773 CC MZ -.21634,65 QC
WX -.5071€6628-02 WY -.41472753 0C wZ .SC993150 0OC PX -.512€7417 CC PY .7826€128 (C PI .35386632 00
QX = .85892626 _0C_. . QY. -.46415773 OC CZ -.21834065 CC RX -.193741&8 CC RY .2S€11744 CC RZ -.935296C1 CO
BX .85892626 OC BY .46415773 0OC BZ .21634.865 CC TX <8368BC596 CC TY .54749951 (C Y2z .c0cccccc oo
______ DAP. .2.723979 €2.. RAP 412319564 G2
BRIQ 1787799 Q6 BRU =,25648518 05 B 1188511 c& THA 434662555 L3 T VECICR IN LARIH EQUATCK PLANE
,,,,, 195 CAYS O HKS. .0 MIN. C.CCO SEC. 23574567326326271463C0CC JoLa= 2425179.11277214 FEB. 224196¢ 14 42 23.600
x e GECCENIRIC ECUATCRIAL CCCRCINATES
______ln;.llslﬂﬁzl CE.. .. ¥.-.16938615 G& Z -.16773231 L€ CX 50801797 CC DY -.8447255& CC 02 -.36225354 00
+42216:24 C&  DEC -.234106E6 02 RA  .28754472 C3 V. .16572423 €1 PTH .7724C4C9 €2 A7 .4254255C €2
<4221£L23 C&. . LAT ~.2341u€87 02 LCA  .27489357 C3 VE .280395C7 (2 PTE .2iC8318C Ll  AZE ,27C06149 03
13250357 0§ -.£0512919 08 1S ~.26243250 (8 CXS 12761455 (2 CYS +24573959 C2 DIS .1C657626 02
. .4.252146 C& .£2€25761 04 IF -.36663067 ©5  CXM  .3152C143-C1  CYM .81742273 CC  DZK .42329561 CC
XT -.CCCOCG0 eC «{CCOC.CO 92C ZT  .iCC0.C00 (C €XT .CcCoccce CcC 0YT .CCCccece C2 C2T -.C3CCCOCC CO
—RSal4ELL256 08 «30113837 02 RM  .40425216 C& V¥ .57557186 CC RT .f£CCOCCCC CC '3 S o of o o o o s [ ]
GED ~.235529CC (2 41578544 06 LCS 32280319 G3  RAS .23545434 (3 RAM 35910868 C3 LOM  .34645753 02
DUY  .35COLILC L2 +19200.C0 04 DR +1.315401 C1  SHA -.31115888 Cé  CES. —.10212777 C2  DEM -.52035087 C1
CCL 227954296 03 «175788CS 03 TCt  .18CQC(CO.c3
GECCENTRIC CCAIC
EPCCH CF PFRICENTER PASSAGE 2357455016552C2C67C3CCCC JoLan 2436176.23245867 FEB. 19,19€6 17 34 444430
..... SMA 051724385 6 rCC  .$1652076 OC Bo. 11142638 06 . SLR .24003832 C5  APO 10223432 o7 RCA  .12144488 C5
VH 998 TE1C0-01 €3 -.77C62418 0OC €l .97815860 v5  TFP .24885517 L& TF 46106724 C4  PER .€17C2483 CS
------- TA 016497595 L1 MIA  L18GOGCLO O3 EA  .19149486 .2 NA L24195:69 (2 TFI  .468CC0CC 04
T ALL VECTGRS REFERENCEC TO EARTH ECUATCR VLAML
X .l1€Te427 ct Y -.36538675 06 1 -.16773231 o6 Cx .5G801797 CC OY —.8447255€ CC C2 -.38225354 00
+24505326 02 LAN .,35931c31 23, APF 12171127 (3 X .96C962C1 (C MY 24573149 CC Mz 11610495 00
WX =.49921197-02 WY -.41475711 0C WZ .50991837 0OC PX -.51628358 CC PY .78(34557 CC PL .35286263 CO
QX -.856401302 OC QY -.46801415 OC G2 -.21802839 C: RX -.1947C132 CC RY .25428461 CC RZ -.93567512 OC
BX .85¢4. 312 0C BY  .46801421 OC BZ .21802841 CC TX  .£33952CC CC TY  L55177654 (C T2 .cccccece cc
. _CAP .2.6625C6 2  HAP ,123484ST D3 _
BTQ 1.B35910 CE  BRG -.25364262 05 g .11142638 D&  THA .34652523 (3 T VECTCR IN LARTH EQUATCR PLANE
200 0AYS O ikS. D KIN. 0.CCO SkC. 23574621622320271463C0CC JoL.= 2435184.11277314 FEB. 27,1966 14 42 23.6C0
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-CASE 1

IBSYS-JPTRAJ-SFACE (SC1lé5

AL=6 PDST €L IGHY TRAJECTICRY BASED CNBEST ESTIMATE CF INJ.CCNC. AS CF . L SEPI £5

GEOQCeNTRIC

X  <25476596 Cé Y ~.€1971199 %6
—— R .74144468 .06 . DEC -.22246.S3 02
R .T41444€7 G€ LAT -,22246.93 G2

XS  .13792326 LS ¥S ~.496804L7 08

XM 20457305 0¢ YM  .3(298¢6€7 O€

XT -.CCCOCOCe OC YT -.C0C0CLCC OC

RS +14818204 CS VS .300695C1 02

- ~a22382778 02 ALY .23506956 0&

EUT  .35C0CCCC 02 DT  .3B40CCCO 04
~---CCL . .28C35076 02 RCL  .17949438 03

EPOCH OF PERICENTER PASSAGE .
SMA 52072357 (6 ECC .57499568 OC
VH  .90444124-01 L3 -.76547451 OC
Ta .17192¢36 53 MTA  .18C0OCICC 03

——X 423475596 38 . Y -.£1971199 2¢

INC  .24582486 02 LAN .35883¢89 03
WX ~.84442_47-32 WY -.41591570 OC
QX ~.85252181 L QY -.47227%45 I
. BX L.£5253188 QC BY .47227949 OC
CAP  .2:522612 C2 AAP  .12391940C 03

BTQ .11236 .81 GE  BRG -.27667867 C5

205 DAYS € HuS. C© PIN. C.CCO SEC.
. GEQCENTRIC
T X .42197991 5€ Y -.7479CE77 0

R 492292378 2¢ . DEC

R 292293977 J¢& LAT

XS  .14231111 &S Ys

XM -,22387827 0¢ Aid
——XI.~.CLLOL3C6 OC.. - XT
RS .1483€126 CS Vs
GED -.21625497 C2 ALY
OUT  ,35C0C3CC 22 oY
CCL  .28116>95 C3 ®CL

-.21496451 02
-.21496451 02
-+38473£22 08
+24593528 C¢
—.LL00CCCC CC
30027211 Q2
«51656447 O¢
+3B40C<CO 04
.lele7e2C 02

EPCCH OF PERICENTER PASSAGE
SMA  ,5344¢470 CE ECC  .S679€1B9 OC
VH .l1Cléscs 2L €3 -.74575511 OC
TA .17446948 03 #¥A  L18C0CICO 03

LASE 1

AL=fp PCST FLISHT YRAJICICRY SASED CNREST ESTIMATE CF_INJ.CCNC. AS CF.) SEPY £5

- X 442197591 26 Y -.7479C877 Q€
INC  .24485468 02 LAN .35929(26 03
=.51338410-02 WY —.41443L€0 OC

QX -.841327¢3 OC QY -.49C11%€2 0C
——--BX  LE41327C6 CL . BY _.43Cl15€4 OC
CAP  .2.25234¢ 22 RAP  .12517eC6 C3

BTQ .13C1€144 0€  BRQ -.32605553 C5

4

[

€1

EA

I3
APF
wZ
cz
8z

e

8
c1
EA

1
APF
az
€z
B2

~.2807C221 Le cx
«29544036 C3 v
27786107 L3 VE
-21545.56 C8 cxs
«13131841 U€  L[xm
+COCOLUO0 OC  EXT
«38630101 C6 VM .1013€337 C1
«32261285 03 RAS .34016212 03
53951841 CC  SHA -.52557CC2 O¢
«17996999 (2

«33975¢€16 (C
«55652578 O
«499113%6 L2
«113€1878 (2
-.89331239 CC
+C0C0CCCC CC

GECCENTRIC CONIC .

ECUATCRIAL CCCRLCINATES

LY -.4C200492 CC C2 -.18C7C968 00
PIR  .75797141 L2 AZ  .7952£259¢ C2
PTE  .€1%93521% CC AZE .272C292C G3
EYS  .2554142% €2 £1S .11C?7781@ 02
CYM .35€44881 CC DIM  L.26EB3953 OO
DYT .CCCOGCCC CC DZT -.CLCCCOCC Q¢

RT .LcLcelce cc ¥T  .Cocecocs 00
RAM  .5£511239 C2 . .L0¥ .38931958 C2
CES -.B3602(51 €1 DEM  .19€73(99 C2

23574550220620201263CC0C Jalo= 2439126.2425CCST.. FEB. 1901966 17 49 12.084

«11571717 G6  SLR
-10124258 0¢  TFP
«115769C1 €3 L]

«25715112 CS
~£7995151 i€
«E5461242 (2

APD  .10284268 C7 RCA  .13C2C338 C5
TF «4t111134 (4 PER  .6232€177 C5
TFI  .48CCCOCC 0«

‘ALL VECTCIS REFERENCEC TC EARTK ECUATCR PLARE

~«28C7CC21 06 DX .33975619.
+12256024 C3 #X  .S1752136 CC
+50936389 GO PX ~.5226C7C4 CC

~+22392289 0C RX ~.19564C3C CC
+22392291 .4C TX 82982233 (C

JIISTITIT 06 THA  .3461€663

~

3

Y 40200492 LC .. -bnr.
MY  .35£36323 CC Mz
PY .7771525% (L PZL  .35C55339 OC
RY .26€93C57 CC RI -.9365277¢ 0C
1Y  .5580262C €C T2 .CoCOCCCC OC

-»18C7C968 CC .
«17242452 CC

T VECTCR IN LARTH EQUATCR PLANE

23574€5411632C271463CC0C JulLo= 2435189.11277314 MARCH 4,1966 14 42 23.6CC

—«33820598 (6 Cx
429943226 (3 v
227692465 33 VE

~.16684685 U6  LXS
13897598 Cé cxe

£G00CCCC o€ CXT

«36T44411 Ceé i

«32236412 €3 RAS

«31968779 CC SHA

+1BLOSCC0 (3

25784252 CC
+3434£€602 (C
«€249€313 <2
+BB9€4513 (1
-~ 82655755 CC
«LLCCCLLC CE
+10902€77 C1
«34487173 (3
—.£68CS977 Cé

GECCENTRIC CCNIC

ECUATCRIAL CCORDINATES

-.52831358-C1
-17587792 02
#270C235€ 03
#1140795C C2

~+25566652 CC

—-CCLLCOCC CC
-ccetccoce oo
-1.98C442 C3
«22675C51 €2

LY -.207C4655 CC T4
PTH  LE£555125 (2 AZ
PTE  .253C7744 CC AZE
LYS .262044€¢ C2 c2s
CYM -.6€358C31 CC pIm
33 3 SN of o of of of f of A &} o171

RT .CCLLCCCEC CC vy
RAM  .132312(2 €3 LOM
TES -.€4571352 (1 DEK

23574550702C2C256663C0CL J.L.= 2423917€.35558543 FEB. 15,1966 2C 32 [2.928

+13422257 (€ SLR
-11585648 C&¢ TFP .110222C7 C7
+1386£897 03 M8 .10204263 C?

«33697878 (5

TESYS-JPTRAJ-SPACE (9C1¢5

APD  .1C518C62 €7 RCA  .17122237 C5
TF  .4€138275 L4 PER  .£48C5424 OS5
TFI  .492CC0CC C4

ALL VECTORS REFERENCED TO EARTH EQUATCR PLANE

~«3382C598 (é Lx
«12335420 C3 [ 2
+51C06€42 CC PX

—+22793738 CC RX
422793738 GC ™

25784292 CC
«88934247 (C
—a54L5L206 LC
-.15942680 {C
-B173£555 (C

413420257 C&  THA  .34593662 (3

210 0aAYS

Q0 HRS. O MIN. C.oCO0 SEC.

GECCENTRIC

X .52269281 C&

Y —.EC494716 0&
R .17264424 37 LAT -.2C765446 C2
—--XS .. ,14561393 0% ____ ¥S 269BCLER OB
XM -.3344E349 0€ e 14363829 06
- XT.=—40CCOCCG C YT ~.€OCOCCCE OC
RS .148551382 ¢S ¥S .299818€1 02

BUT  .35CQC2CC C2 DT .76B0CLCC 04

—-CCL - o2B18L498 C3.__MCL. .18224364 03.

iP0CK CE PERICENTER PASSAGE
SMA  ,54755146 ¢ ECC
- VH  .14277142 OC £3

Ta .17621634 23  ¥TA

+$4552388 0C
-«12796525 OC
+~18C0CCC0 03

X 252269281 06 Y -
INC  .24260299 C2 LAN
- - WX .1999C152-02 wy
0X -.82515C2C oC Qv
- BX  .82515221 cC 8Y
CAP  .1GBBI946 (2 RAP

+80494716 06
«2787541C OC
~+41C87789 0OC
=+5157C144 0OC
«5157C144 OC
-12€92(87 03

BTC_- .17281420 6e' BRC -.43712317 05

z

Y. —«20704655 CC 02 -.92B313568-01
MY 41421277 CC ®Z .15364322 CC
SPY_ L 1££83369 CC. P77 .3451554% 00
RY 28293557 (C RZ ~.93€1771S OC
TY  .51€1154C CC 1z .Cceccece oo

1 VECTDR lN

EARTH EQUATCR PLANE

23574706412320271463CCCC JoCov 2436194.11277314 MARCH 9,1966 14 42 23.6CC

-.363%1812 C6 Cx

——RA_ 30299769 G3 ¥

LCN

P —.42677454 (5 Tx#

«2755€195 C3 VE
-«11700331 08, CXS

«£5842847T (2
=£38689€1 (1

37471472 CC
«£CCOSU00 ¢C LXT
«36651402 C6 v
«32206725 03 RAS
«16352354 CC  SK&
-17995%99 (3

«1573287¢ C1

GECCENIRIC CCRIC . ..

.21079251 cC

»LO0CCLCR CC .

—-3495(0259 (3.
~.7624%271 C¢

EGUATORIAL CCORDINATES
bz -.27206203-61

171168198 02
«27CC26%99 C2

CY -.5524171(~C1
PTE 13414747 CC AZE
- LYS___.2€87559C L2 ___ 0I5  .11654277 C2
CYM ~,ESC24543 CC LIM -,46797256 CC
DYT __.CLLOLCCE CC . DIT ceectoce 00
RT  .CCCOGCOC CC ¥T .cocccoce oc
L ¥ 17580455 £3 __
CE™ -.€£6861781 C1

— RAM.
CES ~-.45173837 C1

2357455C43442C272663000C Jalax 243612£.34170523  _FEB. 15,1966 20 12 C3.678 .

e
(21
€4

7
APF
wZ
<2z
8z

«17825688 {¢ SLR
«15209C75 G¢  TFP
«15766754 G3 A

-58C32C13 5
+15354199 L7
«1370823C L3

APD  .1CE52744 €7 RCA  .29828477 C5
- TR .4£134944 (4. PER LET72(429& CS
TFI  .5.395996 04

AL VEC!URS REFERENCEL 10 EARTH ECUATCR PLARE

~36391812 L6 ox
12414197 o2 *x
- «91168819 o -PX
=+23C65607 GC RX
«23C60607 GC Tx

21078251 C

860625957 CC
—«5649(985 CC
~+2042€2C7 CC
«1994€5€2 CC

.17825688 06 THA .3458C511 €3

DY -.5934171C-¢C1 02 -.272062C3-01
MY 46496551 (C ¥z .z2.7€¢€27C CC
PY .72181871 CC L3 40CE6BE CC
RY .27187185 (C R7 -.5404(123 00
TY  LECCT115C (C 12 .CLCCGLoCC GO

T VECTGR IN EARTH EQUATCR PLANE

2351416(2106320271663(.00( Jala= 2#39199.“277"16 FARCH 144196¢ 14 42 23.60C

115 DAYS 0 KRS, O MIN. C.CCO SEC.
ln.CCENl"llC
X .e;zzzna ¢ Y -.79998942 06 k4
..... R 210852659 27 . DEC -.1986C131 02 RA_
R .1.€525659 07 LAT -.1986C121 02 LCK
- XS  .14782283 CS 1528L17C 08 s
XM .277B4543 T4 35528971 0¢€ P44
X1 =~ 0L00CLCC QT YI_-.CCC00CC0 AC 21
RS .1487:5815 0§ VS  +299537C6 02 R¥
- GED--.15984792 02.. ALY _.1(5892C2 07 Les
CUT  .35C0C.C0 Q2 DY .7680CCCO 04 CR
LCL. . 2823225603 MCi 17831121 03 TCL

~.36190785 06 [23
30701835 03 ¥
227465438 {3 VE
-«66266568 07 cXs

218218022 CC
+1288£541 C2
238319869 C1
~a17474167 C6 CXM  .SB40C5T6 CC
-C000C000 GC  CXY  LL800CRCC LC
39594589 Cé Ve .9879C8C1 CC
+32173443 03 RAS  ,35406840 C3
#16342277-C1  SHA -,8C499336 C¢
«17999999.C3 -

.158BUS69 CC

"ECUATCRIAL CCCKDINATES

LY .E1522 "Bz .3€39€095-01
PTH  .51465731 (1 AZ . .T5772557 C2.
PTE  .1264¢€615-C1 AZE  .27C035C5 €3
CYS .27255334 (2 0ZS .11818932 €2
DYM —-,1C€C0%281~C1 C2l¥ -.87148198-01

—-DYT _ oLLCOCCOC L0 . NIT ~,CCCLCOCC 00

RT .CCCOccee cC VT .0CCCLO0C 00

RAM  .27C448C6 €2 LCM  .238CE409 03

DES ~.25532485 C1 CEM -.2618859C 02
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CASE

1 -

IBSYS—-JPTRAJ-SFACE +9C165

AC-6 POST FLIGHT TRAJFCYORY BASFD CNBFST ESTIMATE CF INJJCCNL. AS CF_1 SEPT €5 ..

'EPOCH OF PERILENTER PASSAGE

GECCENTREC CCNIC

23574545477520234463CC0C JoCo= 2435175.72€4(C32

FEB.

15,1866

EE]

CS 43 17.787

RCA  .49022769 0S8
PER  .£9C196C6 05
TFL .516CC0CC 04

-36390C95-01

MZ .2311543¢ CC
PZ .3377C384 CC
RZ —.9412524C 00
T2 .ccccccee oc

B .22856989 0¢ SLR  .93732787 (5 APO  .1(657129 C7
Cl  .19329342 Q¢ TFP  ,20195458 G7 TF +4599015C C4
EA  .17767903 (3 KA .1755€279 (3
ALL VECTURS REFERENCEC TO EARTH ECUATOR PLAMNE
2 -.3619C785 Cé CX  .1588(569 iC CY .81523$C¢-C1 [}
APF 412472984 L3 #X 82422248 UC MY .51€938C8 CC
®Z  .91167673 CC PX -.5734(285 CC PY  .746425C% CC
€2 -.23409154 CC RX —,20572€2¢ GC RY .2€78(¢95 CC
Bl  .23409754 00 TX .793C2324 OC 1Y .€0919137 CC
B .22856989 C6 THA _.3455989C O3 T VECTICR IN

EARTH EQUATCR PLANE -

235047436314202330165611 JeC.= 2435159.665C1955 MARCH 15,1966 €3 57 37.689

SHA 5573£783_06 ECLC «91204583 2C
VH .18137475 0C  C3 -.71514824 OC
_TA .1795C214 €3 MTA .18G0CCCE 03
TTx .6.322710 06 Y -.79998942 06
02. . LAN _.283104C7 OC
WX .20203364-02 WY -.41C9C317 00
L..QX ~.819271C2 CC QY -.523443€8 OC
BX .815271C4 OC  BY .52344369 0C
DAP .19737C40 02 RAP .127531C6 03
AIQ 22138184 Q€ BRQ -.56847288 05
215 DAYS 13 HKS. 15 BIN. 14.CE9 SEC.
GECCENTRIC
o X..61364£32 JE 19573461 06
R .1 656859 07 19743835 02
K .1.656859 .7 LAT -.19743835 02
XS .14795488 CS  YS -.13578923 O
XM .45602.51 C5 '
X7 =.CCCOCLCO ©C YT -.CCCOICC0 OC
RS 14878116 0S VS .29950552 02
GED -.15867886 02 ALT .105931C2 07
CUT .35C0CCC0 €2 OT  .7680CCCO 04
CCL .28237162 C3  MCL .17784739 03
EPOCH GF PERICENTER PASSAGE
SMA 55841618 06 ECC +SCH4CEC4 OC
VH .18505CC4 OC €3 —-.7138C>€5 OC
TA .18C0C0C0 C3  MTA .18COCCCO 03
T X .61C64632 s Y -.75573481 08
INC .2427.799 02 LAN .24449643 QC
WX .175420C1-C2 WY -.41107791 0C
OX -.81954806 CC  OY -.52294563 OC
BX .B15548C6 OC  BY .522945¢3 0C
CAP .16743835 C2 RAP 12750261 03
8T0 .22611964 vé  BRQ -.SB1C28€7 05
220 0AYS O KRS. O MIN. 0.GCC SEC.

AC=6 PCST FLIGHT

TRAJECTCRY EASLD CNEEST

GEGCENTRIC
X .65634388 06 Y -.7351¢€74 06
— R _a1lu4015C1 07 DEC -.186513C7 02
R .1C4C15C1 C7 LAT —-.18651307 )2
-XS  .14892.25 08 ¥S -.346u4518 07
XM .35108.12 € YM -.17026342 06
,,,,, XTI -.0LC0CuCC Tl CCOCCCO oL
RS .1489¢€¢8C1 0% VS .29921959 02
—GED =, 18765538 22 ALY .1C337741 07
DUT .35C0C2{C 72 DF  .7680CLC0 04
LCL  .28274158 G2 MCL 17687843 G3
CLNTER #aSSAGE

SMA  .5e748424 u€ ECC 28254861 0OC
VH  .2(933759 aC €3 =.7C235946 .0C
TA -.17513429 03 MTA  .18C0CCCC 23
—_— 88 0¢ Y -.735166174 06
INC  .2438246C 02 LAN .35989.62 03
eme MX -,TB58(696-C3 WY -.41282486 OC
QX -.8265.217 CC Qv -.51245718 0C
BX .82650220 OC BY 451245720 0C
CAP .19925497 ¢2 RAP 12678242 93
B8TQU .25851524 ué BRL ~.£61286S1 US

225 DAYS QO HRS. 0 FIN. C.GCO SEC.

GEOCENTRIC
X «01732¢77 L€ Y —.€1252702 0¢
K «3493.453 C€ DEL -4 16956503 02
R 9493 451 0¢ LAT -.16956%33 )2
XS 414885815 25 YS LE3868B913 27
XM 34C9022C € Y™ L1911%642 D6
- .XI eCCCOCZCC CC ¥T  .LCCOCCLCE GC
RS «14917850 €S VS 229879855 )2
GED ~«17C65364 U2 ALY .542932815 0¢
CUT . 35COL 'CO J2 DT .3840C.C0 V4
CCL  +2831L634 02 MCL 17884540 03
£PCCH CF PEREICENTLR PASSAGL

SMA  .57€2¢C77 0¢ €L .86394577 OC

VH
TA

86

+224651741 0oC
-.16€32.29 03

C3 -.€917C182 QU
MTA L 1BCOCICO 03

cy
PTH

EQUATCRIAL CCCRODINATES

9£792C3C~1
-+ 1186224C-"5

2 -.36C0u519 L& CX .15169C1l8 €C
RA  .3C75u261 C3 vV .18505CC4 CC
LCN  .75785611 (2 VE  +12962344 (2
1S =.60625858 C7 CXS  .35474.55 1
2r -.17759873 C6 CXM  ,97631152 GC
2T 20008000 GC CXT .ccoccucl oo
RM.. 439838477 (¢ vV .9819222C ol
LCS 412288726 €3 RAS  .356460426 (3
DR =.18327397-L8 SEA ~.E0626265 Cé&

TCL 417999999 (3

GECCENTRIC CCMIC

23574545041C2C2164165611 Jo.Co= 2436175.63223273

01 .43355615-C1
Az .75586253 02
A2t .27CC3617 03
DZS .1183118% €2
DIM -.3262971€-01
C2¥ -.00CCCCOC 00
L2 SN o] o of o o of o v o 2 I
LOM  .46278435 02
DEM -.26474342 C2

PTE -.31€02935-2¢
DYS .2728479¢ (2
CYM  .9G&1C969-(1
oYY .CCCCCcoc ¢c
RT .CCCOGCCC CC
RAM  .27799543 (3
CES -.2235352¢ CL
FEH.

APV
TF

10656859 C7
45964665 (4

RCA
PER
TF1

15,1966 C3 10 24.908

+51146434 0S
«69214425 05
+51732539 G4

ALL VECTCRS REFERENCEC TC EARTH EGQUATCR PLANE

B. 423346527 06 SLR  .97608265 .S
Cl  .19724785 C6 TEP  .2C764328 C17
EA  .18COCC00 03 MA  .1800CCCC .2

Z -.3600u519 L6 CX ,15165C18 ¢

APF 412473741 (3 MX  .819548C¢ (C
wWZ .51159853 CC PX -.€73CC775 CC
Q7 -.23424099 CC RX -.2u56€121 0C
BZ 423424099 CO TX 79332564 o C

B 423346527 06 THA  .3455€92% (3

CY .9€792C3C~C1
MY .52294562 CC
PY .74€6879C CC
RY .267997¢6¢ CC
1Y  .¢CET9752 CC
T VECTGR IN

DZ .43355675-01
MZ .2342409S GO
PZ .3378154¢ QO
RZ -.9412123¢ CO
T2

.£000C0OGC 00

tARTH EQUATCR PLANE

23574773202320271463CCCC Jo.Co= 24392(4.11277314 MARCH 15,1966 14 42 23.600

IBSYS-JPTRAJ-SFACE (GCléS

ESTIMATE CF INJ.CCNC.

AS CF 1 SEPT &5

2 -.33264822 C6 DX .826C5€33-C1
RA  .31175791 G2 ¥V  .25304c68 CC
LCN  .27446571 C3 VE L 7165E599 C2
Zs ~.15011513 C7 OXS .12452282 C1
¥ -.11281663 Cé6 Cx¥ ,47820375%5 CC
2T .{DOOCO00 CC.  CXT  .CCQCCCCE CC
RV 40617169 (6 YK .56991298 ol
LOS_ 432137664 03 RAS .2586£884 03
CR -.13342298 (C SHA -.790047CC C¢
TCL . .18C0C00C 3

GECCENTRIC LCMIC

235751430653202C3463C0CC JoEa= 2429223.8C5£97C5

34 .

ECUATCRIAL CCCRCINATES

LY .21781652 CC
PTH -.3182177¢6 C2
PTt -.1C£68C72 C(C
CYS .27427821 €2
CYM  .71722133% (C
CYT .€cCOoccec CC

RT .cLceccel CC
RAM  .33412799 €3
DES -.57739431 CC

APD
TF

APRIL
«1C6831¢1 C7
-575263C1 C4

DZ .58797555-C1
Az  .14C06921 £2
AZE  L,27CC4737 €3
0IS .11894835 €2
DIM .34C2C425 OC

027 -.CgCCCGCC B0
VT .coccceec oo
LCM .2968357S Q3
DEM -.1612€368 02

Es19€€ CT 2C 12.225

RCA  .66£51814 05
PER  L7C9CT72C1 C5
TFI .528CCOCC C4

ALL VECTCRS REFEWKENCEC TOC EARTH EQUATCR PLANL

B .26684310 u6 SLR  .125417528 Cé
Cl. .22363928 (e TFP -.17014686 27
EA -.16065299 (3 PA -.14397426 C3

1 -.33264822 Ce CX .826058£33-(1

APF  .12435822 (3 MX  ,T757152¢ CC
®Z .S1081C08 CC PX -.56292295 CC
€2 -.2329444C CC 222456227 CC
BZ .23298441 CC «8C091515 _C

B 426684310 Gé6 THA  ,3456%14¢ L2

LY .21781852 CC
MY 57447787 CC
PY .75296962 CC
RY .27295C25 CC
TY .5GE7778& CC
T VECTGR IN ¢

DZ  .98792555-C1
¥z .261C5151 CO
PZ .2401575¢ OC
R2 ~.94013655 00
Tz .GCCCCOCC Q0

ARTH EQUATCR PLANE

2351502547632C271462CCC6 JeCoex 24362(9.11277314 PARCH 24,1966 14 42 23.600

2 ~.27686054 W& €X ~.23935871-C1
RA 431757975 (.23 V. .3848(147 CC
LCN 227535947 (3 VE .£59721¢4 C2
IS .36364%982 7 CXS -.1345£5C2 1
IF  .e6113312 .5 CXM -.53318252 (C
ZT -.0CC0uiCe Ll CXT .Cccglcce oo
R¥ 299639.15 Le VM .8449C313 JC
LCS  .1210.357 (3 RAS  .3223€569 1
CR -.288H4588 CC SHA -,712CCL8C Of
TCL 417999959 3

GECCENTRIC CCNIC

ECUATORIAL CCORDINATES

DY .34549977 CC
PTH -.48€4¢183 C2
PTE =-.2%C85577 CC
LYS 27384793 C2
oYM .734828C1 CC
CYT .Cccocclc cC

RY .Cccoccec ¢
RAM .2928(880 L2
CES 12670187 C1

235/514343162C2632630CCC JoCa= 2439222.914C1E€2 APRIL

£ «29G15620 (6 SLR  .14612841 C¢
€l 24135216 (6 TFP -.1278€27¢ (7
EA -.13852y56 C3 PA -,10574870 (3

APO
TF

J1C741188 C7
51552298 C4

0Z .15921341 CC
Al .72043893 02
Al L27CCeBCT C3
Czs 118771871 C2
nIv  .46910E7 CC
021 -.CCCCCCCC Q0
vl .cccecece co
LOM  .3470¢606C C3
CEM .96CLL986 C1

€,196¢ €9 56 11.2C9

RCA  .78402715 05
PER . 7255€485 C5
TEI  .54CCCCCC 04




JPL TECHNICAL REPORT NO. 32-911

CASE 1 - . IBSYS-JPTRAI-SFACE [9C1E5 35

_AC=6 POST F1 IGHT YRAJECTCRY BASEC CNBEST ESTIMATE CF INJ.CCNL. AS CF 1 SEPY €S

ALL VECTCRS REFERENCEC TC EARTH ECUATCR PLAN:

X  L6TC326TT CE Y -.£1252722 0¢ 2 -,27686054 (6 CX -.2393G5£71-C1 CY .34549977 CC £z .15%21361 CO

INC  .245C3369 02 LAN  .359565(C 03 APF  .12363681 (3 #X  L7CBCELIZ CC MY  .€4161CC2 CC M1  .254BE5BE CC

= ©87031-02 - WY -.414734EC OC Wl .9CS93688 Q¢ PX ~a54815515 (C PY .T€1765571 CC P2 .34532384 00

QX -.6263¢810 0C QY -.4577C02%9 OC QZ -.22973526 CT RX 20L16E7C4 CC RY L2EC28C3¢ CC RI -.93845063 CC

-w-- BX ,8363681C OC BY ,497702689 OC Bl .22973926 CC TX 81165188 Of TY .5E4DB572 (C Tz .coeeecee ce
CAP  ,20200343 2 RAP  ,12573642 03

" BTQ .28136683 C6  BRO -.71C38998 05 £ .29C19620 C&  THA .34583C19 C3 T VECTCR IN EARTH ECUATCR PLANE

230 OAYS © tRS. O FIN. 0.2C0 SEC.  235/5CSTT7232C2114630CCC JoC.= 2435214.11277314 PARCH 25,1566 14 42 23.6C0
o GECCENTRIC ’ ECUATCRIAL CCCRCINATES
EEEEE X 62840435 06 Y -.4323C351 06 7 ~.19482791 C6 X =.18274¢E1 (€ OY .4E€2C556 CC  [Z .2218C97C €O

<

.~14328727 02 .- RA . ,32547460 C2 ~58651965 (C _PTH -.55855126 C2. Al  .6992(535 C2
R 78723163 Ce LAT -.143268728 02 LCN  .278326C9 €3 VE .55323487 (2 PTE ~.485588C2 (C AZE L,27C1130€ Q3
e XS al4TT£129 0§ ¥S .20169.55 08 2S  LBT4T73371 €T CXS -.2SC9ES515 (1 CYS 2712775C C2 DIS. 11765538 02
XM =.345467C5 05 YM  .33494268 06 Ir  ,16839895 L6 LX¥ =,10266368 (1 LYV -.1£63523¢ CC DIF .354474C6~C2
...... XT....0CC0C2C0 .08, ... YT .CCLOSLCO CC 11 -.G0000C00 CC EXT +CCCCCLCO CC CYT  .CCCCLOOC CC LZ7T -.CCCCCooC 0o
RS .1493E784 CS VS .298266€6 02 RF 37647966 C6 V¥ 10402365 (1 RT .c€CeCoce ce VT .cccoccee ce
= 422316 02 ALT. L2BUB5475.0& . LLS. .320624329 U3 RAS .77228063 .1  RAM .9SBBRB2( T2 .LCM .4874C301 C2
CuT .35%C0CuCC a2 DT «38400iCO 04 DR -,468B€6689 CC SHA -,E€14E431 Cé CES .33568475 C1 DEM  .2657C516 C2

S CCL 228341348 22 MCL 18102031 03 TCL 17995999 (2 .

GECCENTRIC CCAIC

—EPCCH CF PERICENTER PASSAGE 235751444722202¢6563CCCL JuL 2429224.051984C3 APRIL. B41966 14 12 27.42C .
SMA  .57624593 (¢ ECC  .€5275952 OC B .30097540 C&  SLP 1572058 C¢ AP0 .1CETE€451 CT RCA  .B4B4672S 0S
- VH  .23446020 OC €3 -.€9171563 0C €1 .25C32030 G6  TFP -.£6220281 C¢ TF  .5759501C (4 PER = .12555684 05

TA -.1598{ 364 03 MTA  L.18CCCCCC C3 EA -.11542677 C3 #A ~.T71300C035 C2 TFI  .55156999 C4

ALL VECTCRS REFERENCEL TC EARTH EGUATCR PLANE
—— X .62B4C435 C& ¥ ~.432300S1 Q¢ I -.19482791 Cé CX -.18274£81 CC DY .4BRB2C95€¢ CC ___DZ _.2218(97C CO.
INC  .24454648 02 LAN .356574C2 03 APF  ,12215155 (3 PX  .£1232398 CC MY .7256408C CC M2 ,.33264267 CO
WX -.3.824452-02 KY -.41453£83 0OC ®Z .S1CCCCDe C35 PX -.54117€15 CC PY .7£592114 CC P2Z 34712124 0O
QX -.84C9C3¢3 €O QY —.4914C.28 0C (34 2267381 C RX —.2CC3CEBY CC RY 28249515 CC RZ -.93702023 OC
8X .B4C9C3e3 OC BY .49148028 0C BZ .22€73081 oC TX  .8167C357 GC TY 57705744 CC 1z .Cecetecce co
CAP  ,27311336 G2 RAP 12524384 03

BTQ  .292047C2 C&  BRC -.727645C2 05 B .30CO7540 C&  THA .3460C534 €3 T VECTOR IN EARTH EQUATCR PLANE
235 DAYS 0 HiS. O MIN. C.CCC SEC. 23575112266320271463C0CC JoC.= 2435219.11277314 APRIL 3,1966 14 42 23.600
GEOCENIRIC EQUATCRIAL CCORCINATES
T T x 7 lascotas2 ce Y -.18456203 Gé 7 -.82685789 C5 50542173 €€ DY .67€0C5C2 €C DI  .3.22774€ 00

3

R 253100238 26 DEC -.£855834S7 D1 RA  .33939623 {3 V. .89202672 CC PTH ~.5€501971 C2 AL 67211175 G2

R +53100237 L€ LAT -.£9583497 01 LCA 28731947 (2 VE .37807538 (2 PTE -.11325€49 C1 AZE .27C28527 03

XS .14552796 0§ ¥S 31797531 08 IS .1379C233 (8 BXS —-.€4184828 C1  DYS .26&72C18 C2 D2S .11566533 02

XM ~,35131840 Q& YN .59179228 05 Iv  .5B499954 C5 CXP -,2347C218 CC OYM -,9£149C49 CO DI¥ -.456072CC CO

- XY .CCLOCLEC of YT .CCLCCsel O 2T —.C0CDCCOO Tl LXT .Ceocccee Lo DYT LCCCLCCCLC CC . DZY -.CCLCLCCL O

RS  .14955826 0§ ¥S  .297721C3 92 Ry .26103884 C¢ V¢ .1089748C C1 RY .C{CCCiCC CC ¥Y  .CCGoCoCC ¢o

GEQ -.9C183588 &l ALT  .524624€9 O€ LLS  .32C24853 L3 RAS  .12325293 (2 RAM  .17€43834 C3 LO® .1183€158 C3

LUT  L35C0C0LCG ¢2 DT .1926GCCCC 04 DR -.74725265 CL SHA -.3]1045783 (¢ DES .52E91353 {1 DEM  .$32467689 Ol
LCL  .263723CQ <3 PCL L.1B352521 23 TCL 17999999 i3 - m .

CASE 1 - IBSYS~JPTRAJ-SFACE (9C165 . 36

~Af=6 POST FLIGET TRAJECIGRY BASED CNHEST £STIMATE CF INJLCCND. AS CF_ 1 SEPT €5 __ ...

GECLENTRIC CCNEC

EPOCH CF PERICENTER PASSAGE 23515165442120274263CCCC JoL.= 2435224.27268254 APRIL B,19€6 18 32 39.772

- _SMA . .584922€8 2¢ ECC. .£3837894 (O B .2{793248 Ct SLR  .1€785C25 ¢ APD  .1C2RS5420 C7_ _RLA. .913024(3 (S
VH .2450€112 CC €3 -.70%58438 0OC Cl  .25B6&£242 (¢ TFP -.44581¢€17 Cé TF  L.57€38377 C4 PER .T7C427642 05
TA ~.14466760C C3 MTA  .18C0C:ZC2 23 EA ~.858930C1 (2 MA -.3T798L7B3 (2 s« - . IFL. LS64LCLOC 04

- ALL VECTCRS REFERENCEL. TC EARTH ECUATCH PLANE .. ..
X 2439097462 ¢ Y -.1£4582C03 0¢& Z -.82685789 C5 DX -.5,542173 CC DY .67C0(502 CO BZ .3222774¢ 00
—INC = .24242176 02 1AN L35978767 03 APF . .12246509 L3 MX _.318C85153 LC MY 84217548 CC M7 .3B165
WX -.15274€11-32 WY -.4121582C 90 WZ .S511092%1 GC PX —.53393345 CC PY .77C6898S CC
4 103432 JCB 70 TIsE :STIMATE EXCEECEC . - —
4 103551 JCB C7C TERMINATED PCSSIBLE LECP

PZ  .34T7€168 OC

$JCU  LHCs 1081000, 10C24-0+65585,A #P3,15,10CC0

L $JCY LKL 1081CCC,10C24-09655859A  FP3,15,10000 ... 115206 A 10/13/65 ____essseeV]l3iNGGessess
. JPTRAY

e BRESTORE - R S -
. CATA

87
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88

SCURC: PRUG-AM LISTING

« A SPACE s

- PAL:CD =(AC~& POST FLIGHT T)
PAG- CL+3

______ PAG.CCe6
PAGLCC+Y

PAG.CL4}32=1. PT 05) _
PAC.CC+1>o= (INJ.O(i‘» TAYS)

INJY =4766. 77'7&
lNJl =225€2.1308

«449CY74062: &

10713765 PAGE 1

1e4552C 5t 6
Rz R

MOCPH 1+ 1= 160
e - % bR RN

lOOCCL/h

THEht WERE NC GLARJNG SCURCE DECK ERRORS.

e e e e e TG CBJECT STRING HAS CCL3L OCTAL CR

_START TRAJECTORY (SPaCE} 115325 A

_CASE 1 - - B

89

IBSYS-JPTRAJ-SPACE (90165

DECIMAL_WORDS, -

[ J 1

AC-6 POST FLIGHT TRAJECTORY BASED ONBOT ESTIMATE OF INJ.COND. AS CF L _SEPT 65 INJ++235 DAYS

__DOUBLE PxECISIUN EPHEMULIS TAPE = EPHEML

o BME_ 5 3986CL63 06 . __J_ _«16234500-02 H -.57499993-05
G <667C9996-19 A .88781796 29 6 .8880)194 29

) L] 141112 GMY 432476627 06

EGM  .353603ZC 06  HGM  .49C27779 04 JA .29200€00-02

D .78749999-05 __ _RE _.63781650 04 ___REM .63783112 04
C .88836976 29 OME  .41780741-02 AU .14959850 09
GMA 42977367 .05 __ GMC__ .37918700 08 GMJ ,12670935.09
HA  .CO0C0000 0O DA .00000000 00 RA  .34170000 04

INJECTIGN CONCETIONS TEaRTH T TTT235751122663202714630C0C J.De= 2439219.11277314  APRIL 3,1966 14 42 23.600
GEDCENTRIC XC 247007462 06 Y0-.18458203 U6 20-.82685789 05 DXC-.50542173 00 OY0 .67000502 00 DZ0 .30227746 00
CARTES [AX [0 .52943599 05 GHA 52076761 02 GHO .19087447_03

DATE OF AULN 1C13654 11:41C

Q DAYS __C hiS.. .U MIN 0000 SEC.

GECCEMTRIC

e EARTH 1S THE CENTRAL _BCDY FCR_INTEGRATION COWELL EQUATIONS OF MOTJON __

235751122663202714630C0C_J0.%_2439219.1)277304 __APRJL 3,1966 14 42 23.600

EQUATORIAL COORDINATES

- X.»49097461 Ub 18458202 0% l 02685186 Q5
R .531C037 U6 OEL -.89583497 01 +33939€23 03
e R 52UCC23T 06 LAT -,¥9583497 O LQ!L..;LGBH'J Q3

DX_=.50542171 00 DY__ 167000499 Q0. DL 230221745 .00
¥V  +592C3668 0C  PTH -.56901971 02 AL .67271175 02
VE_ 237807538 Q2 PYE_~o11325649_ 01 AZE . .27028527 03

XS .1495.796 09 ¥S .31797528 C8 IS 41379023t 08
XM -.3514184Q D6 YM ,59179236 05 JM _L,58499958.05
XT .oCoceceg ec YT .C00GHOo0 Co 1T -.00000C00 0C
weme-RS...al4953826 09 . NS 229772103 bl . BM___«36103884 06
GEU -+90182938 vl ALT 52462468 06 LOS  .32024853 03
_____ DUT __.330CuCCO 02 0T _.48000000 03 DR _~.74729259.0C..
CCL  .28370230C 03 MCL  .18352521 G3 TCL  .18000C00 03

GEOGCENTRIC CCNIC

DXS —.64184821 Cl DYS .26672018 02 DZS .11566534 02
DXM -,23470220 CQ OYM_=496149048 00 OIM ~,4560720Q1 00
OX¥  .CCC00C00 OC 0¥l .00000000 00 02T -.00000000 00
YM_ 210897480 Q1 ... 8T _ .00000000.00 . ¥T 400000000 00

TRAS T.12325292 62 RAM .17043834 03 LOM .11836158 03

_SHA_=,31049782 06 .DES . 220891353 0L _ DEM .93248797.01

EPOCH OF PERICENTEKR PASSAGE

-SMA . _.56492293.Ch . tCL 83837894 00 ______ B..230793243 06 .
VH .243C6114 00 €3 ~,7G55645C €O Cl .25866C41 06

= 3 ____EA -.85893009 02

X .49C97461 06 Y -.18458202 G& 1 -.B2685786 05

e ANC_ 024343172 02 LAN__ 35978767 03 APF . 412246509 03
WX ~.15274631-02 WY =.41219822 €O WZ 91109294 00

= 280 =248593185 Q0 QL. -.22126366 00

BX .84552576 00 BY  .48593185 00 B2 22126366 00

—eu-DAP__a2C3E1692 02 XAP._ 412471420 (3

BTQ 229923461 Vo

48R _<a72670680 O .. 4. 430793243 06

23575145442120273723000C JaD.= 2439224.27268222 APRIL 841966 18 32 39.745

SLR. ..16185023 06 4PQ  ,10385418 07 RCA  4¥13€3390 05
TFP -.4458B1614 06 TF .12343782 03 PER 70427625 05

~..MA =.3798C789 Q2. .. ... TFI  .00000000 00

- -8LL_XMECTORS REFERLNCED 10 EAR'IH EQUATOR PLANE

DX -.50542171 0C «67000499 01  .30227745 00
MX._..38089154 QQ MV «B4217551 QO .. ML 438165705 QO
PX 53393354 CC PY 77068984 0O PZ  .34778167 GO
RX ~15805583 QC RY 428587755 00 RZ -.93757551 Q0
TX .82200295 0C TY 56948324 00 T2 .00000000 00

THA | 234034968 03 T VECTOR IN EARTH EQUATOR PLANE

——S5.DAYS € hiSe Q MING 0,000 SECe . 235751445623202714630G00 JsDas 2439224,10277314 APRIL 821966 14 42 23.000
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CASE 1 IBSYS~JPTRAJ-SPACE 090165 2
AC—6 POST FLIGHT TRAJECTORY BASED ONBEST ESTIMATE OF INJ.COND. AS OF ] SEPT 65 _INJ.4235 DAYS
GEOCENTRIC a CTTrTTr T " EQUATORTAL COORGINATES
X ~.47418120 04 Y L91447655 05 I .41241349 05 DX —.75641627 01 DV ~.66385783 00 b2
2 “ 9 02 z 97 0 H

-1CC42907 06  LAT 424245768 C2 LON 35962768 02 VE .41C78736 01 PTE -.84968670 01 AZE .26916744 03
——-XS.__.14222455 Q9 Y¥S _  .43189180 CB IS 1873051 08 . _DXS.- ~+ 88651853 01 0YS . +26036737_ Q2 DZS __«11290237 02
XM -.18959931 06 YM -,29903982 06 IM -.13236755 06 DKM .86053215 0C DYM -.49230235 00 DIM -,31599833 00
XT___.080C0CR0 Q0 YI €000000C 00 . Z¥ -.00000000 0¢

-2 0, -»0C000000_00._._DYI___.00000000 00 _ DZY.~,000000Q0 00
RS .14981301 09 VS 229731677 62 RM  .37801306 06 VM .104C8750 01 RT .0 00 vTY 00
99, ALY . 94054502 05 0S_.3198870] 03 RAS .1689}1907 02 RAM  ,23762420 C3 LOM__.180619 03

DUT  .350CCCCC €2 DT .4BCOC0J0 C3 DR -.60696021 00 SHA -.96726373 05 DES  .71820761 01 DEM -.20497504 02
—CLL 10326172 03 MCL__.17978478.03 __F¥CL_ .17999999 03 s

EPOCH OF PERICENTER PASSAGE 235751456432202320570000_J.Da= 2639224.32048182 APRIL 8,1966 19 41 29.631
SMA 54750848 06 €CC  .82705502 GO 6 30799085 06 5LR

17312812 06 APD .10010590 07  RCA  .94758023 0%
pu— 1. 5

Q62817TC. 00 €3 -, 72749489 (O . €l  ,26269560 06 TFP_-417946031 05 . T PER___ 67270038 05 _
TA -.28924754 G2 WTA .1B000000 03 EA ~,90740735 01  MA —-+16006559 01 TEI .12000000 03
T ALL VECTORS REFERENCED TO EARTH EOUATUR PLANE
X ~.474C812C 04 Y L.93447655 05 I _,41241349 05 DX -.25841627 OL uv ~.66385783 00 30
INC  .24278148 02 LAN .35982115 03  APF  .12179345 03 WX -.95888438 OC ~.42503696-01  MZ -.20577881-01
...... WE.=,12833861-02 WY =x41116477 00l 91156015 00 __ PX —.52443137 09 by =17642383 00 P, 14947236 00
QX -.85144772 00 QY -.47760B1S CO QI ~.21662683 GO ~ RX -.19561043 00  RY 28959864 00 93694665 00
__BY _ .4776G816 00_____ B .21662683 00 ___TX_ _.62867453 Q0___ TY._ .55973076 00 .00000000 00 _
4C3718 C3
BYQ .29964584 06 BRQO =-.71209045 05 6 .30799C85 0'6- THA' «34663197 C3 T VECTOR IN EARTH EQUATOR PLANE
TS DAYS T4 HKS. 59 MIN. 8.259 SEC. 2357514564322027557713424 J.0o~ 2430224.32050762  APRIL 641966 19 %1 31,856
) GEGCENTRIC T T EQUATORIAL COORDINATES
X ~.49698584 05 Y 73569959 G5 2 .3311"’1’52 05 3602270 01 DY -.13240834 01 Dz 60056420 00
,,,,,,, B. 94751769 05.. DEC 20454354 02 ___RA_ .12404C13 03 V227721013 €1 .. PTH ~.26948940-06____ AL__ 10336916 03 _

R .94757769 05  LAT .20454354 02 LON .35204608 03 V£ .38312067 C1  PTE <30641487-06  AZE 26036887 03
X$_._»14206452 09 YS 243656243 08 S +18932581 0B  DXS -.89655859 01 . DYS «11277)15 02 _
XM ~.17352572 06 YM -.30751335 C6 ¥ -.13787800 06 DXV .28476066 OC

X1 CCCCCQCOD C0 Y1 [#4] 21 -.00C00C00 OC DXT . 0CCO0000 _CC oYy
RS .14982202 09 VS 229730313 €2 RM 037924445 C6 VM .10371525 01 RT  .000C00CO DO VT  .00000000 0O

GED. 20582095 02 ALY 468382199 05__ LOS .2450B807 03 RAS ,17082125 02 RAM 24050747 03 ___LOM  .10851341 03 _
DUT  .350C0CC0 02 DT .480C0000 C3 OR ~.10305883~07 SHA .92285639 CS DES  .72597140 01 DEM ~.21318971 02
,,,,, CCL »10345012 (3 MCL. .1801554% 03 TCL_ 17999999 03

GEOCENTRIC CONIC

EPOLH_OF PERICENTER PASSAGE . _ - 235751456432202767463733 J.Co= 2439224.32050849 APRIL_ 871966 19 41_31.934
SMA .54715393 06 ECC -82681698 GO B 30775623 06 SLR .17310510 06 APD .99955008 06  RCA .94757769 0%
- NHL. 526273636 00 (2 .-.72849815 00 C1 .26267613 D6 TFP -.75C79195-01  TF .12498565 03 __PER .67131123 05
TA -.683C1891-05 ¥TA .18000000 C3 EA -.68301891-05  MA -.67103774-05 TF1  .12498563 03
_CASE__1 ) . I1BSYS-JPTRAJ-SPACE 090165 R 3
C—¢ POSY FLEGHY TRAJECTORY BASED ONBEST ESTIMATE OF INJ.COND. AS OF 1 SEPT 65 INJ.+235 DAYS
oo ALL VECTORS REFERLNCED TO EARTH EQUATOR PLANE
X_ 2459698584 )5 Y 73569959 .05 4 ..#33114152 C5 DX =,236C2270 0} DY -,13240834 01 DI —.60056420 00
INC  .2427B173 02 LAN  .35982090 03 APF  .12179¢53 03 MX ~.85142162 00 MY -.4T7764613 OC Ml -.21664584 00
WX — 12BE1eC2-CF WY -.41116519 QO WZ _,91155997 00 =

GX -.85142159 00 QY ~.47764612 €O QZ -.21664583 OC RX -.19561905 00 RY .28957938 0C R1 -.93695086 00

285142101 00 BY L47764613 G0 B2 ,21664554 QO JX___«8286456% 00 TY 55977353 00 1z
«2:454354 02 KAP 012404013 €3

-29941812 06 RRO -.71161187 C5 B .30775623 06 THA 34663083 03 T VECTOR IN EARTH EQUATOR PLANE
10 DAYS C HRS. G MIN. 0.00C SEC. 23575177C5632C271463000C J.0.= 2439229.11277314 APRIL 13,1966 14 42 23.600
GEOCENTIIC EQUATORIAL CUORDINATES
X -.5CC58402 ©S Y —.45550093 06 2 -.20587637 06 DX 45561768 OC DY —.74666806 00 DI -.33827645 00
R _ 50236642 06 _ DEC -.24193099 02 RA 426372850, 0C_ PTH _ 55215053 02 AL .92656679 02

K 250236642 06 LAT -.24193099 02 LON  ,20179531 3 02 PTE  .13419085 01 AZE  +26995678 03
——XS__. 13787691 29 YS .54267741 C8 IS .23534117_06___0XS 3 €2 OYS ,25218940 02 _ ©0I$ _.10936332 02
XM .21847C58 06 YV -.29524242 06 IM ~.16470779 06 DXM -32331038 0C DYM  .47833768 0O GIM  .16759074 00
XY _ .0CGCEL00 0% YT __.0C002000 GO 211 _-.00000¢00_Q0.__ OXX o¢ CYT  .00000000 0G . _PIT -.00000000 00
RS .15CC29¢1 09 VS  .297C1194 €2 RM  .4C252470 06 M .91167758 oc KT ,000€0C00 OC VT .000G00000 00
= 2 Ll 239 & —231955118.03 RAS .214B4382 €2 RAM 30650033 03 LOM_ 024456714 03
DUT  .35CCOCCC v2 0T  .19200000 04 DR 77024183 00 SHA  .43965261 06 DES  .90248697 01 CEM -.24153761 02
Loy 283C109C 03 MCL 14606496 Q3 1CL 13 03

- GEQCENTRIC CONIC

EPQCH DOF PFRICENTEK PASSAGE 235151455123202406230C00 laDaz 2439224,28757001  _APRIL_8,1966 18 54 06,049
SMA 056350431 06  £CC 82362824 00 8 +31958023 06 SLR 18124357 06  APD .10276224 07 RCA .99386249 05
MH, (6155723 00 €3 -.70736039 00 {1 «26B78207. 06 . _TFP . 441669755 06 TF . .12419512 03 . PER 70162569 05

TA  .14050514 03 MTA  .18000000 03 EA  .B2430467 OZ RA 235651277 02 TFI  .24000000 03

ALL VECTORS REFERENCED TO EARTH EQUATOR PLANE
= L2 2 45550093 0f L ~.205B7637 06 _ DX ,45561768 0C __ DY -.74666806 00 DZ -.33827645 00
INC  .24329805 22 LAN  .1883C063 00 APF  .12320453 03 MX  .995C2210 00 MY -,90240732-01 Ml -.4228C117-01
o MX__ 4l3533881-02_ WY ~.41198616 00 ___ WZ_ _.91118908 OC PX ~¢55013207 0C PY 476060714 00 PL 434471933 00._
QX =-+835C7¢52 G0 QY =.50174112 Co QL ~.22561696 00 RX ~.2C202407 00 RY  ,27931647 00 RZ -.93870576 00
X 03507654 BY. _e20174113 C0  BZ ,22561696 00 TX +810272)5 00 __TY .58605378 00 TZ . ..20000000 00 _
UDAP  .2U1646€3 02 CAP .12587747 03

BTY 31021273 06  wRY -.76510769 05 b .31958C23 06 THA 34609286 03 T VECTOR [N  EARTH EQUATOR PLANE
15 DAYS C H<S. 0 MIN. 0.c00 SEC. 235752313523202714636000 4. .';"52'3'9_2—3-4':'1'i'z'i'ii'fi"iinlL'ié'.ﬁéé 14 42 23,600
GECCENTRIC T ST EGUATORTAL COORDINATES
X .14344768 O¢ Y —.67682542 C& 1 -J30617740 06 DX 41839160 OC DY -.33513521 00  DZ =.15161175 00

——-B__aT2658CT7 06 DEC -.23871431 .02 ¢ RA _ 428196630 03 V. 55709358 Q0. _ PTH 52250132 02 AZ. .85098619 02 _
R .75658077 b LAT -.23R7143% C2 LON  .21510495 03 VE 50113335 02 PTE 450362740 00 AZE 27003332 03
XS _ 413251597 09 Y5.._«64952033 08 ____2S  .2B167724 08 0OXS ~.13552890 02 LYS_ ,24213240 02 . _DIS +10501422 02
XM 039984245 06 YM  ,23557482 05 ZM -.19316C78 05 DXM ~.7C5C3749~G1  DYM .87536973 00 DIM .44040179 00
XY QCCCOGOL QY YT .00000000 03 LY =a00000C00 00 DXT _.COCQ00C0 00 DY _.00000000 Q0 =
RS  .15C242M4% 09 VS .29668867 02 KM .40132€08 06 VM .98244423 OC RT  .00000000 00 VT .00000000 00
—~—GED 424015765 .62 ALY 75020610 6. __LOS. 31925C20 03 RAS 426111549 02 RAM  ,40852317 01 LOM  ,29722388 03 _
DUT  .350€5000 02 T .38400000 04 DR .44C4BE8B 00 SHA .72282103 06 DES .10805B92 02 DEM —.27587475 01
LOL. 28265234 ©3 ML) L17724815 €3 YCL_. . 1RGOOCCO O3

89
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536 9
VN 226299285 C‘O

215989950 03 |

(OrY EA ONBEST
PASSAGK’
«82974742 07

C3 ~+74333630 CO
KTA . 1800C00C C3_

X 14344768 06
INC .2434C535 02

¥ - 67682542 06
LAN . 20806463-02

_IBSYS—JPYRAJ-SPACE Q90165 .

NJ.COND, AS OF 1 SEPT 65

GEDCENTRIC CONIC

2439

23575145414620246263000C J«0
B 429929195 06 SLR 7
Cl 225804042 04 TFP
EA  .11968531 033 MA

Z -.3C617740 06 DX
APF__.121028C3 03 Mx _

WX .14952690-04
.85689810 00
89613

29147291 U6

682208 02

WY -.41215906 00
QY -.46967052 0O
3Y  .46967053 0O
RAP .12343534 03

HRO ~. 67964815 C5

224.26474996

APRIL 841966 18 21 14«

_APQ. _+98116891 06 RCA 91294864 5

TE «12364744 03

“DY -.33513%21 00
MY 417275283 00

PER 65131125 05
TFI 236000000 03__

78131962-01

WZ 91111191 00 Px
QI =.21245C47 00 RX —419460356 0C
BZ .21245047 00 TX 83450816 00

B 29929195 06 _ THA .34687446 03

PY .78072691 00

RY. __.29473605 00 _

Y 55099558 00

T VECTOR 1IN

35318534 00
RZ ~,93555334 00
TZ .00000000 00

EARTH EQUATOR PLANE

MIN, . 0.000 SEC.

Y -.77054890 To

_C_HKS..
GECCENTRIL
X 3C545378 Cé
K 06
R 06

XS -126152‘)5 09
XM___+15921467 06

DEC -.22801197 €2
ILAT =.22801198 02
Y¥$ 75161913 C8
YM _ +31916726 06

XTI .uC0CyCoL OC

9

GED -.22940547 02
_.-DUT. 35000000 02
CCL .28258597 03

,,,,,, o1

YT .00600000 00

7570.C2  RM_ ,38511692 06 YM

ALT  .89265232 06
23840C000 04
MCL 18016861 C3

7 -.34840441 06 DX
RA 429160462 03 v
LON 21981511 03 Vi
1S 432595881 08 DXS
¢ .14525150 06, DXM_
IT -.00000000 00  DXT

32859987 0C_

.35181846 00
172257 02,
747324 02

+00000000 00

L0S~ .31899106 03  RAS
DR 422976395 00 . SHA
TCL 17999999 03

+30780567 02

GEDCENTRIC CONIC

EPOCH OF PERICCNTER

. SMA__.52243B155 Q6. ECC _.55116977.00

VH .247¢7017 0O
JA .+ 17066468 C3

PASSAGE

€3 -.76296131 CO
kIA

T235751461040202072630000 J.D.= T2439224,38000531

B 27422316 06 . _SLR__ 414393714 06
€1 .23952752 06 TF +12729111 07
_EA  .14787255 03 MA 12193728 03

X +30515378 06

_INC._ 224370128 02

WX -+19223941-02

Q% m.87310367 00 (

BX .87311371 00
DAP 21064390 02

Y ~.77054890 06
__LAN 235973305 ¢3_
WY -.41262510 00
.44338396_00
BY .44338398 00
RAP 12149488 C3

z 06 ox
_APF -11942044 c3 mx
WZ .91089891 00 PX -.48751282 00
QZ -.20268969 00 RX =.187767314 _0C
BZ .20268970 00 TX «85268678 0C

32859987 0OC

___BYQ._ #26T6170643 06_

_ 25 0AYS. C bfSe

Q_MIN.

BRU -.59562320 05

9.000 SEC.

B 27422216 06 THA +34745514 03

4414334 00 _

210233436 01 RY
_287545176.06__. PES.__

«94063Q57 .00

.. DY -.11475168 00 O

PTH ~.40773869 02
PTE  ,21878206 00
DYS +23023772 02
DYM_ 431600073 00
oyT 7.00000000 00
200000000 00

RAM .63487959 02 L
+12513076_02.

_.APO.
TF

296712299 .06,
12641357 03

OY -.11475168 00
MY  .30843833 00
« 79570796 00
RY 30646950 00
TY 52242249 00

T VECTOR IN

_ EQUATORIAL _COORDINATES

02 -.51287499-01
Az .81157676 02
AZE 27003900 03_
499860234 01

.00000000 00
.35169845 03
«22158005_ 02

APRIL 851966 21 07 12.459
_.RCA 77754692 05

PER .62634385 05
_TF1 _.48000000 03

_ALL VECTORS REFERENCED 10 EARTH EQUATDR PLANE

DZ ~.51287499-01
MZ .14170360 00
PZ 35941627 00
RZ -.93317731 00
T2 .00000000 00

EARTH EQUATOR PLANE

23575316142320271463000C J.D.= 2439244.11277314 APRIL 28,1966 L4 42 23.600

LASE L

_ IBSYS-JPTRAJ-SPACE 090165 _

AC-6 POST FLIGHT TRAJLCTORY BASEU ONBEST ESTIMATE OF [NJ.COND. AS OF | SEPTY 65

INJ,+235 DAYS

GECCENTRIC

X 42753649 06
B 96098162 C6

Y -.78426371 C6
DEC -.21643640 02

1 -.35444138 06 DX
RA 29859673 03 Y

.23882023 00
24421220 €C

DY .46524880-01
PIH _ .14354355 Q2

DZ .20974658-01
AL 18642751 02

R .96098162 06
XS 2llUS293C 09

XM -.25522383 06
0600000 0C

I.AT -+21643640 C2
'VH .23072981 06
YI__.00000000 €O

LON .22187888 03 VE
25220785405 Q8.
1M .13626%14 06

«64903331 02

74310556 00

PTE +53649644-01

DYM ~-.69758002 00

AZE .27004113 03

~.176C5B87 02 DYS_ __»21666412 02 _ DIS __»23963840 OL

DIM 28400948 00

+15063852 0% +295746597 02 37012942 06 .10580572 01 RT TV
GED -, 21777376 Q2 ALY .95460635 06 !Q; 2318776887 03 RA§ 235496723 02 RAM _ .13789666 03 L H 1178807 02

DUT .350C0CCC C2
COL 224221659 03

OT  +38400000 C4
MCL 18123069 03

DR .60544652-01
TCL . 18000000 03

SHA  .94188752 06

DES  .14134278 02

.21602567 02

.. GEOCENTRIC CONIC . _

SMA  .51771C13 06
Xb. 23538011 00

ECC  .86574211 00
£3 -.76993012 Q0

0 4
.25910892 06  SLR
Cl. 22735685 06 TEP

+«12968153 0¢
14904008 07

4,54794857.__APR
APD  .96591359 06
TF 21304442103

966 0l 09
RCA  .69506673 05
PER 61785935 05

TA J177713e9 03

MTA  .18000000 C3

EA 417149234 03 MA  .16415394 03

TFI  .59999999 03

INC .24315C% 02
______ MY a17892439=
QX -.87712301 O

LAN  +24899027-01
—a41175647 Q0.
QV --43772525 00

______ BX LH17123Q4 00 . BY _.43772829 00

DAP .231176223 G2

RAP  .12100044 C3

BTQ 42532:3b7 C6

FRY -25491G002 05

26 DAYS 2C HRS. 42 MIN. 58.802 SEC.

GECCENTRIC

«4 6336057 (6
..,‘dbszmuﬁ Lo
«96586464 06
...... XS —-all6CLIHE 09

XV =.3446371°C C6
CCOLUNCC Qu

RS .15C70EYS LY
..... GED -#21317078 02
OUT . 350C0C00 Ul
JCCL. 42B2C5C28. 3

e MZ_ 491129481 00 ...

APF  .11868C06 03 MX .89558243 0G

QZ -.19760854 00 RX ~+18605355 00
. BZ._.19760855 00 IX H5716329 00

ALL VECTORS REFERENCED TO EARTH EQUATOR PLANE

MY 40549703 00

{ — PY...279926229 00

RY .30963964 00

XY ..aB8)504474 00

B .25910892 06 THA 234776518 03

T VECTOR IN EARTH EQUATOR PLANE

-18304172 00

1z .QDOOOOOO 00

535753300 110703463345750 3.0 = 2439345.97595372 APRIL 30,1966 11 25 22.402

Y -.77224802 06

_.LEC —e21185822 2

LAT -.21185823 02

YS LatB264647.08

YN 298518024 C5

7 -.34905758 06 DX .20591131 OC
LON 27166412 03 VE
-IS._..38279C04 08  DXS
IM  .78C84473 05 Dxm

+65442257 02
~a18534808 02
-+34560147 OC

YT _.060C0000 00 7Y =.00000C00 OC OXT .CC0L0000 0C

VS .29557369 02
ALT 95948326 06
DY 438400000 04
MCL . _alH127755 .03

.-EPOCH OF  PERICENLER.
SMA  +41740602C 06
VH 23467791 00
TA «16CCSOCC G3

PASSAGE.

TCC 66654872 CO

..... £3_-a7703C200 00
MTA 4 1B0OOCOOO 03

RM  ,36684845 06 L4

LOS  «79676835 01 RAS
OR =.20221518-08 SHA
TCL  «17999999 03

+1C692547 01
«37266973 02
+94811885 06

- GEQCENJRIC CONIC .

N._._a23467792.0C .

DY .10278674 00
PTH =-.10232059-C5
PlE -.23870492-C6

91738938 00
£YT ...00000000_0Q0
KT .00000000 0O
RAM 16404688 03
DES 14713977 02

23575146756520247334575C JeCoex 243922h.53303719 APRIL

K «25826050 06 SLR  .12HB9588 06
€l 422666711 06 TFP 418522359 07
EA  .18000C00 G3 MA  L180GCCOCO O3

6586466 06
TF .13020635 03

+21123188.02.

" EQUATORIAL COORDINATES

DI +45925433-01
AL _.178B4635 02
AZE  .27004312 03
DZS. . 291602322 01
DIM -.42692155 00
pDZY ~a00000000 00
vT .00000000 0O
LOM 13474759 03
DEM 412289546 02

9.1966 00 54 462464
CA  .69055727 0%
PEK «61741198 05
TFI 64471633 03
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_CASE 1 -I8SYS~JPTRAJ-SPACE (90165

A A N+

ALL VECTCRS REFERENCED TO EARTH EQUATOR PLANE
- X_ 40334257 06 Y. -«77224802 06 Z -.34505758 06 DX _+20591131 OC OY .10278674 00 .. DI _.45925433-0}
INC  .242€6238 ¢2 LAN  .25381323 CO APF  .11843564 03 MX 87742089 00 MY .43799066 00 M2 .19569558 00
39~ WY -,41097322_00 %I .91164560 00 PX -.47971790 OC _PY. 279954062 00 . PZ_  .36139388 00
QX =.87742089 00 QY -.43799067 00 QZ -.19569558 00 RX -.18593378 00 RY  .30969380 00 RI =.93241324 00
BX___ 67742089 00 BY 43799067 Q0 BZ .19569%58 09 TX  .85749599 0C TY. 51449066 00 .TZ .0000000Q0 OO
DAP  .21165622 02 AP .12096343 C3 ‘e

T UBTQ .25250826 06  BRU -.54203904 05 E 25826050 06 THA 434788463 03 T VECTOR IN EARTH EQUATOR PLANE

30 DAYS ¢ HRS. C MIN. 0.000 StC.

235753504363202714630C0C JoD.= 2439249.11277314 FAY 3,1966 14 42 23.600

GECCENTKICL EUUATORIAL COORDINATES

X LS112315C ve Y -.73129524 C6 Z -.33079144 06 DX .14593088 OC DY .20036588 00 DZ .893588G0~01

R__.95]61639 06 DEC -.20341206 02 KA .30495652 03____V__.2634906 PTH -.23873813 02 76617531 02

R™ 95161633 06  LAT -.2203412C6 C2  LON .22331C52 C3  VE 164831265 02  PTE ~.94246364-01  AZE  .27004929 03

_A_xs__,,_lmuu_q,__._,p____ys_dq}aazz«o 0B . . Z5. .4D705882 08  LXS —.19715869 02 OYS .20167979 02 DS .87452170 O1

=.33085060 06  YM IV -.49030826 C5 OXM 43985673 OC CYM -.85772058 00 DIM -.46378597 00

,______n_ +2C0C0 ZT_~.00C00C00 €O OXT ,CCCO00CO_OC .~ DYT  .CO000000 00 DZT -.00000000 00

RS .150 RN 036453336 06 VM ,10696990 01 RT .00000000 00 vr .00000000 00

GED =425 i __»31361811 03 _ KAS__ 40264122 02 aM 0506849 03 212342249 03

DUT  .350CCC00 52 DT .38409000 ¢4 DK ~.10664C89 OC  SHA ,93653434 06 DES .15657683 02 nev Ti764547887 01
..... CCL___.281736A3.03 MOl .1BC83313 03 . JCL .18C00C00 03 e

GEOCENTRIC CONIC. |

3 - - ~.23575510430220261463000C . JoLa=_2439267.31494320__ MAY 21,1966 19 33 31.100

SMA  .518606416 06 ECC .&6358132 00 3 .26158602 06 SLR  .13189418 D6 APD .966B3375 06 RCA 70774578 0%
.MM 223715375 00 €3 -.7683C652 00 Cl . .22925826 06 TEP -.15726675 07 TF .11568521 04 PER ,61981889 0S
TA -.17552664 C3 NFA .18000000 03 EA -.16502418 03 MA -.15223810 03 TFI  .72000000 03

ALL VECTORS REFERENCED TO EARTH EQUATOR PLANE
9 - G C .. =+33079144 06 _ DX ,14593088 0C DY _,20036588 00 -.DZ_ .B9358800-0]
INC  .241S1736 02 LAN .56811590 ©€J APF  .1179C362 03 MX  .B4342932 00 MY .49145769 0O MZ  .21701681 00
WX “(632297-02 MY _~a40977133 00 WZ 491217922 00 PX -,47595580 0C PY. «BOL4495T72 00 . PL _,36214747 Q0
QX -.87945979 00 QY -.43562848 00 Q1 -.19177658 0C RX ~.18491830 0C RY  .31137761 00 RZ -.93212079 00
,,,,, BX __,87945981 00 BY  ,43562849 CJ BZ 19177659 0C TX .85980887 00 TY 51061601 00 ___ T2 ___.00000000 00
DAP  .21232128 92 RAP  .12770487 03

870 .25598971 06

BRU -.53B81928Z 05 F  .26158602 06 THA .348127C5 04 T VECTOR [N EARTH EQUATOR PLANE

35 DAYS € KRS. O MIN. 0.€DC SEC. T 235754027323202714630000 J.D.= 2439254.11277314  MAY 8,1966 14 42 23.600

TTGECCENTRIC "EQUATORIAL CODRDINATES
X .54B17548 06 Y -.60862005 06 7 -.27589281 06 DX +14933006-C1 DY 37126454 00 0Z  .16672272 00
,,,,,,, R __+b6430988 06 __ DEC ~.18614907 C2 _ RA ,31200892 03 V  .40725522 00 PTH - 48534961 02 = A2 _ .74264568 02

R .86430986 Cé LAT -.18614908 02 LON .22543461 03 VE
_______ XS . .10191442 09 ____¥S  .106222881 03 ZS  .44333591 08 DXS —.21484328 02 DYS  .18542607 02 DIS _ .80404254 01
XM .27181067 C% YH -+ 34761518 C6 €6 DXM  ,10045831 01 OYM  .4525918B6-01 DIM -.62583605-01

0 0090L000 G rai 00 __ DXT__.CCO00000 00, CYT _ ,0Q0000000 00 1 -.00000000 00

RS  .151C0578 09 VS *2349£662 (2 AF 439024808 06 V¥ L1CC75477 01 RY  .00000000 00 VT .00000000 0O
_GED -.18732942 02 __ALT .85793387 Co LOS .31851393 03 RAS 45088236 02 RAM  ,27447103 03 LOM__.1B789672 03
DUT .350C0CGG 02 LT .38400000 Ca DR —-.30518C74 00 SHA ,85550435 06 VES  .17072928 €2 DEM -.26687003 02
—LCL .24117158.03 MCL 17811596 C3  TCL_ .]18000C00C 03

+59470526 02 PTE —.29402342 00 AZE  .27007046 03

LCASE 1 - 18SYS-JIPTRAJ-SPACE 090165 _ T

AC—6 POST FLIGHT TRAJECTORY BASED ONBESY ESYIMATE OF INJ.COND. AS OF ] SEPT 65 INJ. 4235 DAYS

GEDCENTRIC CONIC

235755065675202502630000 J.Do= 2439266.97100140 MAY 21,1966 11 18 14.522
09, 797653 06 SLR__.13628999 06 APD _ ,98056898 06 RCA 73234448 05
VH .23769651 OO €3 ~.75649901 00 Cl .23307783 Q6 TFP -.11109509 07 TF .11485975 04 PER  .63438667 05
JA -.168C3826 23 MTA L1 33 EA —.13805(55 03 _MA -,10507323 03 TFI_ .84000000 03

EPOCH OF PERICENTER PASSAGE

_ ALL VECTORS REFERENCED TO EARTH EQUATOR PLANE
7 -.27589281 06 DX  .14933006~01 DY .37126454 00 DZ  .16672272 00
7491109 00 __ APF 687749 _03 MX 77312946 00 MY .57984270 0O MZ__.25700822 00
WY -.409751G7 00 W1 .91217613 00 PX —,46022562 0C PY -809G5594 00 PZ  .385564185 00
- L = 121 €O QF -,18526950 0C __RX -,18073965 00 __ RY ,31773252 00 RI ~.93079489 00
BX .88779z46 GO BY .42130722 00 87 .1B526550 OC TX  .B6920969 0OC TY 49444365 00 TZ .00000000 00
—DAP 21440932 02  RAP ,11963307 C3

X 254817548 C6 ¥ -.60862005 C5
4193CC AN
WX .41120333-02

3 SR~ 9, 7 HA 8 TV N ARTH AT PLAN

40 DAYS C HES. 0 PIN. 0,000 SEC 23575435226320271463000C JaDes 2439259,11277314 _ MAY 13.1966 14 42 23,600
EQUATORJAL (UORDINATES

GECCENTRIC

X 51059223 Cf Y -.4C51R831 C6 Z =a18429357 Q6 DX -=421315909 00
R .6773818C 06 DEL -.15787331 02 RA  .32156570 03 V  «6730C124 0OC PTH -.59546500 02 A2l .71455892 02
R HTT3R179 (6 LAT -.15787331 (2 LON 23006311 03 YE 47212467 02 PIE ~2T70407724 00 ALE 27013166 03

XS 492276736 08 ¥S .10986523 €9
3 3 " -
XT .(CCCOCOS 06 ¥T .C0000000 €O
GED —-.15889503 02 ALT  .67100519 C6
—2J50CCOGC 2  OT  .384000CC C4.
€CL  .28C565G3 03 MCL 17349989 G3

DR =.58015454_0Q0
TCL 17999999 03

IS .47645162 OB DXS -.23106414 02 OYS .16787993 02 DIS .72806978 01
177438 06 ___OXM__

= 41100059 0C____DYM _.79661718 00 00
Z7 -,0C000000 0C DXT .CCO000COD OC OYT .00000C00 00 017 -.00000000 00

LOS .31847C22 03 RAS ,49972811 02 RAM  .33865816 03 LOM 24715557 03
. SHA __ 67614681 06 DES_ .18370148

GEOCENTRIC CONIC

EPOCH OF PERICENTER PASSAGE

23575504621120274463000C JeDe= 2439266.60120124 MAY 21,1966 02 25 43.787
155848 06 SLR.

VH  .224426CZz 00 €3 -.72395547 0O Cl .23105710 0&

TFP —.647C0019 06  TF  .11397223 04 PER +67763963 05
YA =.151725242 03 FIA 1 a3 EA -.10535C86 03

MA_~.5128B71CL1 02 1EX 95999999 Q3

X ..!(159225 06 7 ~.18429357 Cé DX ~.21315909 OC DY .58200382 0C DI 26223164 00

2609 7. CO__ APF _.11562033 Q3. MX . . -00 MY

WX .43556870*02 KY ~.40946410 00 WZ .91231585 00 PX 44113098 00 PY  .B1797035 OO Pl 36922612 00
= ~a40405895 C0 Q7 —.1770646& 00  BX =.17526110 00 RI -~

BX .89743216 CC BY  .40405895 CO BZ 17706464 OO0 TX .£8016305 00 TY 47467148 00 T2 .00000000 00

DAP 1667697 02 LAP. 11833796 Q3

Y ~.40518831 06
4325

BIQ 658404 0f  HRU =.51739325 C5 B__ 21155848 Qn,‘..m_-Jisgnmm___Jmmuumm&JmL_.___,

——45 DAYS ¢ HRS. O MINe 0.COC SEC.  2357564675223202734630000 JaDax 2439264.11277314  MAY 18,1966 14 42 23.600

91
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CASE ) . B JBSYS-JPTRAJI-SPACE C90165
AC=6 POST FLIGHT IRAJECTORY BASED ONBEST ESTIMATE OF jNJ.COND. AS GF 1 SEPT 65 ~

.3158\7‘5 06

Y -.8£455233 €5
LEC =.71981955 €1

X
R_.33CSIE5C C¢
R .330576¢9 Ce
,,,,, XS___»31973559 Vb
XM .3175406%6 Cé
e LCCCLOY GO
RS 15124167 09
GEY) =, 72467298 1
LUT  .350C0LCC N2
..-LCL 279638554 €1

EPOCH_OF fERICENIL
SMA .54 T14LhS
Vh G 2093258
FA -.13160

e X._a 31521755 e
INC L/4CEzEfn L7
WX on44€l5T6-0 ]
WX =, 91054411 O
BX 9154414 20
DAP .. 1939555 .

BTG ..H269C69 N6
47 DAY, G kpeS. 11

Gt CCERTRIC

X —.iL Cuadl o
R ,74355147 L~

K 74365146 05

X$  STn833486 U8

XM 15054101 e

— XTI L.200CRCeT T
RS 19141313 €9
GED .22181071 0?
DUT .3%0C0CrC 02
CCL  .9325B125 <2

LAT -.71981955 (1
XS .11671617 €9
Yr o .21443421 Qo
C¥YT LCeIceoee Lo
VS 24452324 €2
1 ALL._.32419863 C6
ur « 95999999 {3
rMCL «17643798 03

LSSAGL .
ECL 287670096
LY -, 66751450
FMiA 41800000 C3

Y -.3t455233 25
LAy o T64A303T7 Cy
WY -e4CaCeS574 CO
LY -—.3794,076 20
HY 237947078 GO
LP 11640498 C

PR =e50832827 05

MEN. 26.29C SEC.

Y .62087727
by #22045362
LAT  .2274%362

Y5> .l1702991
Yt 231903700 Oo
YT LCouslnoen ¢
VS 229434063 ©2
ALT  .68019982 C5
DT 424007000 3
MCL  « 19216225 03

EPOCH. CF PERICINTCR P

SMA  .61237C€3 O6

VH  .2.51728B2 O

TA —.663C1891-0%

cast 1

AC-6 POSE FLAGHT TRAJECTC XY BASEL ONBEST ESTIMATE OF INJLCUND. AS CF 1 §SPT 65 _

e XoTh 2LLCLASL U
INC  .24r 79661 -

WX .534552753-02 .
QX =.918769T5 L

_____ BX__ 21506975 00
DAP  .2°045361 =0

TBIO L2e815129 Uk

SC DAYS
DY TSN T
) 13664467 Cb
R ,3534ul23 Os

ASSAGE
iCC  .87851288 GO
€3 -.65091401 €O
wTA L 1BUQCQ0C U3

Y «0620B7727 5
LAN L 76609790 <0
WY —a4C79¢991 C2
JY -.37321433 o0

LY 437721435 00

TaAY L11578961 C3

Yl - 5 487480 U5

Y -.l97857C4 G6

R L3360100 A
S__sT1CECL4G

o5

=

I

k)
DUT  .350CL0Cu 0
PR 1 o) NPV £ YAl R I

oF J.

R PFS ELENE TIPS
LAT - 21083056 o2
YS  «1J273081 M
Y .32404060 Lo
YT .CCYRCICe Co
VS .23421449 C2

2o ALT 434700585 06

DT 43599499499 Y

ML L1BO077565 3

LPOCH OF PERICIAFLR fTASSACE

SMA  .63281lec? Th
_____ Ve _alu884964 O
TA 1730406 03

— X =al36£4467 D6
INC o26rEGBSG (2

..... RAX__a259121Eb-02
WX =e12C3c46 00

,,,,, BX._ 2120309 0
DAP  .21978629

tCC .d8l86430 0
S L) -.02784187 CU
PTA S L1B0CH0CY U

-s22782704 Co

« 78507301 C°
4CH05088 Cu
«3764702C 06

nY
uy
LY 37647082 0
FAR S o 11626545 (3

1374774 0/ LR =.52344594 Ch
55 DAYS U ki) € MIN. 0.00C SEC.
.AL[LLIriﬂ

TRI23e 49 64
LWTC923215 o
3 $933474 1 8

e XS .“'cu.»lx e
XM = 302 T06s v

— AT LoCteccer o
RS .1%1€1389
-..GEL 24226655 02
our BECCCOS o)
GCL . $277T0409 3

047649984 b
“I1322 2
LAY -.04711322 (2
Y5 212781645 €9
Y L 2TanalBy U5
YT .020,70CC C©
VS 22930494
ALT 270293912 wo
OT 38407000 (4
MCL. «lul77469 U3

2 -.41421886 05
RA. ,3443%9332 03
LON .247922%8 03
1S +50616521 08
¥  .79776108 05
2T -.06000CCO OO
KM 439138514 Ce
LOS .31848764 03
DR —411136C4R Cl
TCL  .18000C0C C3

DX -.85418068 0C

V _.132C06188 Cl
vi «23291111 02
DXS —.24563225 02
DXV —462255347 0C
LXT  .CCUCCO00 Cr
VM .1Cr83c28 Cl1
RAS  .54Y183H5 G2
SHA -,311837339 C¢

GECCENTRIC CCNIC

ANJ+235 CAYS

EQUATORIAL COORDINATES

DY .91759%63 CO DL +415244C4 00

vz Al  .66953669 02

G1 Al  .27C68442 03
CYS  +149C8706 02 DIS .b4666750 01
DYk .68780b66 00 CIM 439499495 00
LYT .COCCCCGC OC 02y -.00000000 00
KT .000CNCOC OC VT .0060C000 00
RAF  .340305C4 G2 LOM  .29759976 03
CES  +19539189 062 DEM 11761028 02

23575504173520205023000C JaDe= 2439266.498

b 428722465 U6
€1 +23460703 06
EA ~.59391315 02

7 -,4l421886 0%
APF L11371939 03
WZ < 91293629 00
wl -.l6416221 00
87 .l6416222 20

b 428722465 06

235755741643202361712736 Jalie=

Z .27923515 ub
RA  L115789m1 C3
LON  .239150456 C3
IS5 «n190631% 03
LM 414597369 Q6
I =-.0C0neceng on
RV . 38177941 U6
LOS .18965725 03
DK -+13126696-C7
TCL  .18090C00 93

38327 MAY 20,1966 23 57 40.315

SLR 13815427 06 APD  .11206680 C7 RCA  .73615029 05
TEP 20011671 Ch Tk 411372546 04 PER 76537722 05
MA -.16158049 02 TFI  .10800000 04

ALL VECTCRS FEH—.HI

NCED TD EARTH EQUAT()R PLANE

DX -.35418068 O «91759563 GO .415244C4 00
MX  .29541375 0OC rv .87285964 0C nz 38838992 00
PX -.41337601 CC PY .83037473 00 PZ .37362825 00
RX =.1605C769 0C RY 433447460 00 RL —.92757852 00
TX 89520694 00 Y .44565069 00 TZ .00000000 00

THA  .3498C613 C) T VOCTOR IN  EARTH EQUATOX PLANE

241319266.49471631 MAY 20,1966 23 53 49.890

EQUATOKIAL COUORDINATES
0X -.29030731 C1 LY -.11745108 01 DZ -.50749028 00
V. 431725156 01 PTH =.43731293-06 Az .99938016 02
VF . 198C6121 C) PTt —.75436433-C6 AZE +25395213 03

NXS —-.25193C52 02 0YS 13972672 C2 DZS +60607796 O}

XM —,96358238 0C CYM  ,29812954 Q0 DIM  .22996802 0O

DXT  .CORCOOCO C° Lyt . 000CCC00 GO ©IT ~.00000000 00
VM L1C345325 D1 (3] .00000CO0 00 VT  .00000000 00

RAS 57296294 C2 RAM . 64739216 02 LOM .18810C17 03

SHA -.60406121 05 NES 20048319 C2 DEM 222479376 02

GEOCENTRIC CONIC

23575564 16432(2375212343 Ju'e=

B .29254CH6 06
<1 «23601517 06
LA =.68101291-05

26439266.49971734

SLK  .13975224 U6
TFP ~.88981798-01
MA -,67169%68-0>

APU
TF

MAY 26,1966 23 53 49.979
«11503461 07 RCA  .74395145 05
«113719C6 04 PER  +79484263 05

1bSYS~JPTRAJ-SPALE C90Ll65

2 .21923%815 o5
APEF 411308299 03
Wl .1297927 00
Wl ~.13976462 02
31 «15996403 0OC

I 4292564086 Of

TFI

__INJ.+235 DAYS_

-11371906 04

ALL VECTORS REFERINCED TU EARTH EQUATOR PLANE

DX -,29C30731 Ol DY -.11745108 Ol DZ -.50749028 00

291506974 OC MY -,37C21434 00 MZ -.15996462 00

ot PY  .83456684 00 PZ 437534053 00

RX -.1632%859 [*ly RY  «33795574 00 Rl -.92688693 00

TX +90Y39768 00 TY +43506784 00 TZ .000000Q0 00
THA  .350C6198 03 T VECTOR IN EARTH EQUATOR PLANE

23575522016320271463C0C0C J.'e= 2439269.11277314

7 =a132294C2 06
4535677 03
14339718 03
«53225293 uy
< 1ANCB346 06
LU0T0JCN0 0D
«37393309 06
+31P56343 03
. 1U848565 01
+ 18700600 03

GEDCENTREC CONIC

MAY 23,1966 14 42 23.600

EGUATOR AL COURDINAYESV

NX  .19848276 00 DY -.11494805 C1 0Z -.51499036 00
vV .12751141 01 PTH 58297880 G2 Al .10009199 03 _
e 23262523 €2 PTE  .26729783 01 AZt .26971048 03
(XS —425832874 02 CYS 412914516 02 DZS  .56032377 0}
DXM -, 10183382 01 DYM ~.26108859 CO DIM -.43696861-01
DXT L CCCCNOC0o CO O¥YT _ .000C00CO 00 Dzy 00000000 00
Ve .1C521831 01 RT  .00Q000€00 0OU VT .00000000 0O
RAS  .59922526 02 RAM 10401714 03 LOM 26380477 01
SHA  .32377426 05 DES .20%70103 02 DEM  .26711702 02

23575504202220266223CC0C JoBe=

ke «29B37508 06

Ll 2230680569 06

EL & 59954108 CZ

{ —4132294C2 C&
APF . 113491345 02
WZ  a91294205 OC
QZ -e16268238 OC
B2 .lo268239 00

N L29837508 (

€

2439266.,500 78001

MAY 2121966 00 01 07+393

SLi2 . l4l68451 C¢ APU . 1190R781 07 RCA  .74758029 0S
TEP .22;767(:21 ce TE 211373122 04 PER  +53498357 05
MA 16216573 C2 TFI  .12000000 04
ALL VECTORS REFERENCEND TO EARTH EQUATOR PLANE

VX o 15048276 00 DY —.114948C5 ol DI -.51499036 00
MX 492220699 CC MY =.35090147 00 MI -.16248807 00
PX =a4l0C7d72 00 PY W83172362 00 Pl .3742609L 00
RX =a1655C475 00 RY .33507753 00 RZ =.42132342 00
Tx  »89630781 00 TY +44221758 00 TZ 400000000 00
THA 34989619 C3 T VICTOR IN  CARTH LQUAYOR PLANE

235755541123202714620C0

I —.28954449 06
FA  42693016S 03
LUN 16301407 C3
IS .55452630 08
I L44606€39 05
LT -.00000CC0 OC
RS 036999165 06
LOS  .3186Y1¢8 (3
Dk o 64661065 (0
TCL  +18000(¢N (3

00 Jaile=

2439274.11277314

MAY 78,1966 l4 42 23.600

EQUATUREAL COURDINATES

DX 32935804 0C 0Y =.%9263125 00 0Dz -.26777759 00

V. 4720896732 C° PTH 62501487 €2 AZ 90715348 02
Vi .46B87841 LC PTt 279016665 0N AZt  .26999485 03
DXS —.26699873 U2 LYS < 10BASLBS G2 D25 .4TU2+167 OL
DXM -.13289931 0C CYM ~.94515557 OO 0ZM ~.45901746 00
OXL  «700000C0 07 YT L00n0v0CC CC N1 ~.000000Q00 00
VM L.1C590931 0l RT .000CeCCo 00 VT .00C00000 00
RAS  ,€4979C70 02 RAM 217572424 U3 LOM 09436856 02
SHA  .27:C%371 Cé LES 21453691 02 DEM 69244926 01

A



JPL TECHNICAL REPORT NO. 32-911

CASE 1 16SYS-JPTRAJ-SPACE C90165 L o L . 10

AC-& POST FLICHT TRAJECT!'RY WASEL ONREST ESTIMATE OF INJ.CONL. AS COF 1 SEPT 65 INJ. 4235 DAYS

GEUCENTRIC CONIC

EPOLH OF FFRICEATER PASSAGE 23575506450220272163CCCC JoL.= 2439266.56235693  MAY 21,1966 01 29 47.639
SMA 57276641 06 CCL LBATATITL CA._ B .31C17426 C6 SLR .14300369 06 APG .12697643 07 _ _RCA .I5768448 05
VH  L1reC26E7 DO €3 -.59247997 00 €1 .23874957 06 TFP .65235595 Cé TF  .11387900 (4 PER .9152B445, 05
TA  .15412211 03 MTA  .18CGOOOC €3 EA  .93511€78 02  MA .42764145 G2 TFI . .13200000 04 _
. e i ALL VECTORS REFERENCED TC EARTH EQUATOR PLANE }
X —.78923649 U4 Y —.64749984 Cb 7 -.28854449 06 DX .329358C4 OC DY -.59263125 00 b2 ~.26777759 00

INC  .24)C1309 02 LAN 10536847 OL  APF__.11427850 03  MX_ .99990989 0C ___ MY ~,70912795-02

WX L T5052655-02 WY —.40E26222 €0 NI .91282485 0C  PX —.4264C435 0C PY  .32439C63 G0
e KX =2 PC4SC145 GO Y -. 39202772 €O . Q7. -.16796275 06 RX -.171€1217 oC RY  .330627G6 00 RZ -.92813823 00 _

BX .+4L457148 00 BY 39202773 GO BZ .16790275 OO TX +88821967 OC TY  .45941901 0O TZ .0000CQ0C 00
.._.DAP  .218535¢¢ 02 *AP. 411734962 C3

BTQ . 3C5C5669 D6 tku —.56111371 C5 P .31717426 06 THA _.34957765 03 T_VECYOR IN__£ARTH EQUATOR Pl -
....60 DAYS € hRS. O MIN,  G.C0C SEC. 235756066063202T714630000 J = 26439279.11271314 JUNE 241966 14 42 23.600
eimcme o BECCERTRIV e EQUATORIAL CODRDINATES

X L13163673 06 Y -,db9147961 Co Z.-.38202701 C¢ DX +3C9T13CL OC DY -.37232361 00 16931265 00

R +74249159 06 LEC -a23910267 C2 RA  .27876822 03 V. .513C4226 00 PTH .60893629 02 AL .B6BBE9TE 02
e RO 04249108 06 LAY =.23912267 N2 . LON  L16757261 03 VE  .6258C90]1 02 PTE  .41040130 CO AZE .27001240 03
XS .47H8ES8C1 Ce YS .13703332 (9 1S 57285130 0% DXS -.27771470 02 £YS .87143519 C1 DZS .37779095 01
M_ 17362110 06__ __YM -.37 k67361 C6 Ir -. 13885103 Gé Ox#  L.9C035375 OC DYM ~,42824715 0OC CIM -.28894394 0O
XV .CCOCLOCC Ou YT  .GL0OOC00C €D LT -.00C00CC0 CO DXT .000C0C00 0O OYT  .00000000 CO DZT -.00000000 00
RS 15172793 09 ¥YS_ .29350759_Q2 _ _RM  ,38041512 06 VM _.1038C371. 01 RT_ .0000C000Q CC___ VT .u0COCCQ0 00
GED —-.24056788 02 ALT  .93611693 Co LOS  .31RE6572 03 RAS .7(CE€1328 02 RAM  .24C64492 (3 LOM  .12942931 03
- DUL 35000000 G2 . NPT 438407000 C4 DR +44825433 00 SHA  ,41946976 06 __ TES .22182108 €2 DEM -.21407503 02
CCL  .2T617337 u3 MCL 217929555 3 TCL  .17999999 03

GEOCENTRIC CENIC

EPOCH OF PERICENTER PASSAG: 23575505146020225663CC0C J.U 24392€6.6BC01580 MAY 21,1966 G4 19 13.366
,,,,, SMA___.ot4l3731 Le. _LCC .89281952 00 (B 30314563 C6 SLR  ,13879330 06 APD . 12949494 07 RCA  .73326220 0§
VH .1r1€3537 9N €3 -.58263206 CO €1  .23520862 G6 TFP  .10741902 07 TF «11416138 04 PER .93858806 05
T 2 1€276€60¢ V3 FTA. 18700000 C3 _EA 411502211 B3 MA  .6B66B4TE 02 . . TFI  .14400000 04

ALL . VEC[UR§ REFERENCED TO_EARTH EQUATOR PLANE _ .
X «1316367% 06 Y ~.85147961 Co Z -.382027C1 0O¢ DX .309713C1 DY -.37232161 00 07 ~.16931285 00
INC . ,24102806 02 __LAN. ,11510772 01 APF 411421144 3 MX  .99016420 OC ... MY ,13081769 00 RZI  .49612676-01
WK .62034793-0¢ WY -.40827985 oD NZ .912B1988 07 PX ~.426T4678 OC PY .B2412020 00 PL  .372442G2 00
L QX =, 3C4233ET7 00 QY -.39259828 Q0 Q7 —.1674T7147 OC RX -.17125963 0C RY  .33073131 00 R1 -.92805545 00
BX .7(433393 00 BY  .39259831 00 BZ .16747148 00 TX .8H8CCTS51 00 TY .45%82897 00 TZ 490000000 OO
DAP. 221666300 92 AP L 11737607 03

SBTU L 303C8653 06 __oRQ =.5560€163 05 3 4308l4563 C6 THA  .34960378 03 T VECTOR IN €ARTH EQUATOR PLANE

65 DAYS  mES. O MIN. ©.003 SEC, 235756411023202714630000 JeoDuo= 2439284.11277314 JUNE 7,1966 14 42 23.600

CASE 1 S 18SYS-JPTRAJ-SPACE 090165 _ R 11

AC=6 PQST FLIGHT TRAJECTURY BASED ONBEST ESTIMATE OF INJ.COND. AS CF ] SEPT 65 INJ.+235 DAYS

YIS (VT N ) B o T ECUATORIAL COORDINATES
""""" X 25567449 06 —a9¢741357 b 2 -.44063691 06 DX 126149793 00 DY —.23415342 GO 0Z -.10612784 00
R ,13:248715 07 UEC =.23503982 0 RA_ ,2B461619 03 V. _ 236670439 00 PTH__.57891593 02 _ AL  .54301016 02

R .1I048715 07 LAT —.23503982 47  LON .16847220 03  VE .73690629 02  PTt  .24151037 00 AZE  .27001505 03
235712579 0¥ ___ ¥YS 13538861 .03 . IS .S8713791 OF DXS =-.28458266 C2  OYS .65317693 01 DZS .28322262 01

23874974 16 S.27864227 06 IM -.15870061 C6 DXM .d0445192 00 CYM .52793334 00 OIM .19507622 00
o, . +C0M00000_ 07 1T -.00000G30 0C  DXT .Q0U00000 0C  CY¥T _.GO00OOGQ 00  DZT —.J00C0000 00

«29335276 u2 KM .39992517 Do VM .9B178980 Ou RT  .GO0C000C 00 VT .00000000 00
+ 1384967 C7 L0S . 31907920 03 RAS__.75223198 02 RAW _ .31057068 03 LOM  ,19442669 03

76500000 24 GR .31061474 00 SHA .50150526 06 DES  .22749560 G2  DEM -.23379891 02
= 17226786 .03 _TCL__.1820CC00 u3__

GEDOCENTRIC _CENIC

EPOCH OF_PERICINTER FASSAGE 2357550056732:2242630000 J.0.2 2439266,37089434 __ MAY 21,1966 11 1B 05.272
SMA 67857665 on  rCC .91229723 C9 d  .2B106595 06 SL® .11634873 06 APD .12970472 07 KCA .60906085 05
YH . 16603485 03 Z=S87D6088 00, ___ Gl 21535244 06 TFP__.14810583 07  TF_ _.11485949 04 PER .92798697 05 _
TA 16937657 us  STA  .1400700C C3 EA .13355666 U3 MAT .95759423 02 TF1 .15600000 04

ALL VECTORS REFER:NCED TC EARTH EQUATOR PLANE

X 25567449 Qg Y -.98041357 (6 L ~a%4063691 (6 DX  +26149793 0C DY —.23415342 00 DI ~.10612784 00
INC 24146879 O/ LaMN  .56745880 CO APF  .11348559 C3 MX  .97284B869 0C MY 221277427 00 M .91063216-01
X 40516T4p8-02 BY —a4QIC5713 00 WL .91243977 00 .. PX_—a4C6T7H80Q 00 ____ PY_ 8329204200 PZL 37518938 00
QX —.v1353136C J0 QY 37271411 GO QZ ~.16302481 0D RX =.16465056 CO RY .33713092 00 RI -.92694816 00
BX 21351361 Q0 i 4 31211411 22 BZ__ 416302481 00 TX _«B89H56202 0D _____TY_  ,43884654 00 . TI _.000QCQ00C 00
DAP  .220360L18 02 <apP  .1160303t ©3

BTG 27668455 Ut hR.. —.49431805 5 .28106595 Jo  THA .34957355 03" T VECTOR IN EARTH EQUATOK PLANE

T70DAYS U Ris. G REN.  0.00C Seg. 2439289.11 12,1966 14 42 2
BN T S P o T T T T EQUATORIAL CODRDINATES
X .35556538 06 Y - 10608162 (T 7 =.41677748 06 OX .20196717 00 OY —.14483404 00  DZ ~.64223855-01

N

A al216-891 23078601 L2 . RA. .28854959 U3 V.. 425612325 03 . PTH. ..55137534.02 . Al .82188357. 02
R .12162891 LAT -.23778B601 2 LON 16747737 03 VE .81449792 02 PTt .1481809S5 OC AIE .27001403 03
e RS 23304151 % . UYS  L13772987.C9 IS  +59729330 08 DXS -,28952925 02 DYS  «42996365 0l __DIS . .18654372 .01

XM .39733656 oa YN 253335971 0% IM -, 67526305 04 DXM —.141C07252 00 DYM .8596B661 00 OIM  .43946586 00
DCOCOGCL ul YT _.QQJ00000 Co 2T -. 00000000 00 OXT _.00000000 00.__ DYT_ . .00000000 00 DRIV

RS .15192167 09 VS 225329824 L. RIY .40095718 06 VM .37575241 ©OC RT  .00000000 00 ¥T .00000000 OO
e BED =, 23219261 02 oLT 412997142 LOS  «31932416 03 RAS  .80396402 02 . RAM_ ,76453269 QL _ LDM  ,24657311 03
DUT . 3SCCTG00 o 0T 762800038 DR 221064823 00 SHA  .53(36370 06 DES .23151188 02 DEMm 96497851 00

~-CCL__ 227403324 03 _ NCL 173308268 5 TCL. .13000C00 03

_ GEDCENTRIC CONIC

_EPDCH CF. PERICeNTER DASSAGE . 2357551272322021766300CC J.De= 2439267.76343738 MAY 22,1966 0o 19 20.991
SMA  .n7613235 ub ECL .23904001 09 6 «23245964 06 SLR  .79921453 0% APD  .13110477 G7 RCA  .41217021 05
- VH . «13613888 Or LY =e 58953048 00 €l .17B4H457 06 TEP 18445826 07 _ TF _.11676159_04 PER _ »92216195 05
TA  .17423509 03 “TA 0 L l80nepns o EA 214829377 03 My ,120C1683 03 TFI  .16800000 04

93




JPL TECHNICAL REPORT NO. 32-911

LCASE L.

AC~6 POST FLIGHT TRAJECTORY BASER ONBEST ESTIMATE CF INJ.COND. AS OF

IBSYS-JPTRAJ-SPACE 90165

Y - 10608162 07
+35726055 23
—241141692 90
~+35093122 00
«35393122 02

NC
WX -, »30G93TFC-y
QX =.92150690 0O

...... BX___»721860690 00

DAP 22175894 J2  <AP  L11471873 3
""" BTC .22879496 06  GRU -,41113736 05
75 DAYS C his. o MIM. 0.000 SiC.

GLCLENTw L
TTTX T sa3030190 ok Y -.11105168 07

Z -.47677748 06
APFf 411345668 03

_WZ .91143090 00

Q¢ -.16378127 00
BZ .L6378127 OC

B .23245964 06

T235757256723202714630000 J.D.= 2439294.11277314

7 -.49841665 06

1 SEPT 65 INJ.+235 DAYS

ALL VECTORS REFERENCED TOQ EARTH EQUATOR PLANE
DX .20196717 0C DY —.14488404 00 DZ -.64223855-01
MX  .95620028 0OC MY .26466256 00 MZ  .12503913 00
PX_—.38123224 00 _PY .p4117880 00 _PI  .37745121 00
RX =.15783653 00 RY .34286593 00 2602947 00
TX _.90837152 0C TY 41816406 0O TZ. .00000000 00

THA 34981285 03 T VICTOR IN EARTH EQUATOR PLANE

JUNE 17,1966 14 42 23.600

EQUATORIAL COORDINATES

DX .14481677 00 DY -.89857829-01 07 -.38244684-01

R ,1291123¢ T DEL =,22707911 €2 KA .29118927 03 V. .17466821 00 _ 53461577 02 Al .80440837 02
R .1291123C 07  LAT =-,22707912 32 LON .16518880 03 Vb .B6749668 02  PTt .92690788-01 Al .27C01141 03
XS L0T25897 LB YS  .13709896 09 IS .60323C32 08 DXS -,29241470 02  DYS .20290598 01  DIS .88l12836 00
XM 12807585 00 Y4 .323194H0 C6 IV L14994267 ©6  DXM —.99479781 OC  OYM .23776592 00 DIM ,20107399 00
o XT _LGLOCUUNO YT .0000DC000 00 IT -.00000000 00  OXT .00000000 OC  CYY .00000000 00  DZT -.00000000 0O
RS .151994(3 19 VS 29325023 C2 R 37860417 U6 VM 10423944 01 RT  .00000000 00 VT  .00000000 00
GED =-,7. 846817 U2 ALY 212947430 07 LOS . 31959Cle 03 RAS _.B95590629 0 RAM  .68387525 02 LOM .30238205 03
DUT . 45000000 07 0T .76800030 04 Uk .14033853 00  SHA .51555049 06  OES .23383130 02 DEM .23330898 02
CCL. .27282965 U3 _MCL 18167034 33  TCL +17999999 03
GEOCENTRIC CONIC R
_EPOCH OF PERICENTER PASSAGE 235755225371202474630000 J,Ne=_2439269.23748234 . MAY 23,1966 17 41 58,475
SMA  .#7911760 06 LCU  .96612886 C) B .17525318 06 SLK .45225853 05 AP0 .13352329 07 RCA .23002487 05
o ¥HD G1FUSRG29 0 C3 -.58693896 G2 1. 13426486 06 _TFP 21492251 O1 TF 212029930 04 PER  .92827612 05
TA LLTTL9545 03 ¥Ta . 18002000 U3 EA  .158B7099 03 MA  .13891718 03 TFI  .18000000 04
ALL VECTORS REFERENCED TO EARTH EQUATOR PLANE
e X L%3050190 e Y -el110%168 07 7 -.49R41665 C6 DX _.14481677 0C . _ DY -.89857829-C1 DI -.38244684~01
INC  .24539412 02 LAM  J35762038 €3  APE  .11444967 03 MX  .94261641 00 MY .29665835 00 MZ  .15319324 00
WX —s17244C64-01 WY -,41496098 00 WZ  .9C967579 00 PX —237915403 00 PY 84457159 00 Pz ,37807547 00
QX -, 92517086 OO QY -.33838770 QU 0z -.17189799 00 RX —.154864202 00 RY .34491305 00 RZ -.92577478 00
BX 72517087 NC BY  L33834771 CO BZ .17189799 00 TX  .91228624 00 TY 40955321 00 TZ .00000000 00
DAP  .22214574 27 AP .116417677 3
BYQ .17220557 O LK -.37541032 Cb L 17525318 06 THA .34929921 03 T VECTOR IN EARTH EQUATOK PLANE
80 DAYS € HeS. G MIH. 00007 SEC. 23575760166320271463C000 J.0.= 2439299.11277314 JUNE 22,1966 14 42 23.600
LECCENTRIL EQUATORIAL COORDINATES
X .483€9192 Ub Y =.11410909 o7 7 -.51122C48 06 DX .10498798 00 DY -.52697367-01 DZ -.21698150-01
. R L134CEERT 07 wEC =.22415317 (2 RA  .29297138 03 V. .11945835 00 PTH .49623956 02 Az .T79527185 02
R .136C6687 Q7  LAT =.02415317 €2 LON  .16204249 03 VE  .903C0475 02 PTE  .57743271-Cl  AZE .27000893 03
XS -.19361975 07 ¥S 13945064 09 IS .6N489348 08  DXS -.29309398 02  DYS -.25782840 00  DZS -.11174010 00
XM =.285C2611 06 Y 964346 U6 M .12119089 06  UXM ~,6T7143901 00  DYM ~.76749463 00 DIM -.32614209 00
XTI _.uCCC0uCe Qo YT 0000000 €9 IT -.00000000 00  LXT -,CCCOQOCO OC  LYT -,00000000 00  DZT .00000000 00
RS 415204452 o Vs 9317744 02 XY 36675508 06 VM ,107C6293 01 RT  .00000000 00 VT .00000000 00
GED -.22552e1s 02  ALT 13342937 G7  LUS .31986394 03  RAS 90792833 02  RAM 14542764 €3 LOM 14496751 02
DUT  .350CC000 2 NT . 7680R00C U4 DR .91N044B0-01  SHA .46802139 06 CES .23443198 02 DEM .19295539 02
___CCL .27155839 G3  MCL  +luly3928 03 TCL 18000000 03 .
_CASE__ 1. .. 16SYS—JPTRAJ-SPACE C9016% . . 13

AC—6 POST FLIGKT TRAJECTURY BASE( QNBEST ESTIMATE COF INJ,COND, AS _QF 1 SEPT 65

EPOCH OF PERlCert‘{ PASSAG& '

Cl44e3n (O
VH .76285‘\"‘5 oL €3 -.5803%926 0J
______ JA . 17861521 w3 FMIA . _a18000000 C3

GEOCENTRIC CONIC

23575535321420256063C000 J.Do= 2439271.27095927

H. _a1361856% U6
€l 41U374804 06

..EA 216623703 03 .

[

MAY 25,1966 18 30 10.881

_.SLR__ 21603609 05 __ AP0__.13599969 07 ___RCA 13637192 05
TFP 424055327 Q7 TF  .12517964 04 PER 494410699 05
_MA 15287670 03 TFI  «19200000 04

\LL_VECTORS REFLRENCED TQ _EARTH EQUATOR PLANE

X .483€9192 C6 ¥ -.11410909 07 498798 00 DY ~.52697367-01 DZ -.21698150-01

2 2 93241255 00 MY _.31995468 00 Ml ,16803521 00

WX ~.2101£424-01 WY -.41616968 CO W/ 90904406 00 +38321189 QOC PY  .84315481 00 PZ  .37714533 00

QX =a12342130 00 QY _-234043025 o0 QL =«17720127 00 RX =215605025 00 __ .RY .34334664 00 RZ -.22615408 00

BX .92342133 J0 BY 434043025 00 BZ .17720127 OO0 TX +91034287 00 TY .41376688 00 TZ .00000000 00

_____ DAP_ 2215696902 __ KAE __all444009 CY ... - N U, -
BIQ 21336697 06 pRy =26056437 €5 b 213618569 06 THA _ .34896957 03 T VECYOR JN _EARTH EQUATOR PLANE

85 DAYa O HPS Q_MIN 02000 StCe .. .__235T60124623202714630000_JeDe= 2439304.11277314 _JUNEL 27,1966 14 42 23,600

LLOCENTR L.

__EQUATORIAL COORDINATES

‘ - C

R 13696313 07 DEC -.22172228 02

R ali6S6313 01 LAY =a22172229
XS -.145£7509 08 ¥S  .13387765 09
XM_=2318656810 26 YF. =2 1l8344858 U6
XT  L360COC e 03 Y1 Cano0ean 00
2709 NS ..a27290441 22
GED -.223C85%%6 02 “LT .13032562 07

______ DUT. a35CC0G0Q0 w2 . 0] . _.76800CC00 C4

€CL .77014042 C3 MCL 4 180CCeB13 03
CPOCH OF M RICHAIER PASSAGE
o SMA Led25T3l4 uo L BCL LWOIT3LLL 0D

VH  LorTinlse-Nt
SR LREEI AN

€3 -.n7553404 €O
STA A 1B0un020 108

Y -.11553292 07
CLAN .35T747311 .03
WX -.18324,41-)1 WY —.4152.358 00
e SRR =a920C09 T GO L GY 434904103 00
BX  .420C6980 0 HY 34904103 Gy
——DAP ,22(&3798 0O _ _2AP__a1l497663 (3

X w2392 L6
(24558858 (2

BTG .1220331). 06 ___bRL -.23978292 C>

-~ 88 DAYs 11 HRd. 32 MIN. 45.522 SEC.

94

VZ____1ON__

LM

= 688786
RA ,273437180
215651470 03
15 .60227660
=e67436108 05
2T -.00000C00 0C
RY 437630254 06
LOS  .32013102 03
DR 441381494-01
TCL  .18000C00 03

0& DX 479483142-C1_ OY -,11431183-01 07 -,36117645-02
VvV .84382375-01 TPTH  .309B4625 02 AZ .79161815 02

_YE 292422010 02 PTt  .25655C43-C1 AZE  .27000803 03

08 XS -.2916C398 C2 UYS -.25289858 01 DZS -.10978945 01
DXM | 452728946 OC DYM —.79120040 00 0IM -.43633308 00

DXT =-.€Q000CC0 0T CYT -.00000C00 GO 0ZT .00000000 0O

VM 410426340 31 RT 00000000 00 . ... ¥T 00000000 Q0

RAS .95988116 02 RAM 21059927 03 LOM  .74742182 02

SHA . ..40001667 06 DES .23330920.62.. DEM -.10323582 02

GEOCENTRIC CONIC

: 235755475523202620630000 J-li.t 2639273.22387882

L +12440619 V6
<1 < 34344376 05
EA 417370420 03

2 =.51588786 06
APF 411533964 03
WZ  .90953482 00
Q2 -.17788176 Q0
L7 17783116 CQ

B .12440619 06

235760347513202217547324 JuDe= 2439307.59385558

MAY 27,1966 17 22 23.131

SLR 422243213 05 APL  .13737398 Q7 RCA  .11266251 05
TFP  .266B80C5 07 TF  .12986665 C4 PER  .%9585531 05
MA 16752329 03 TFI 220400000 04

. Atl VECTURS REFERENCED TO EARTH EQUATOR PLANE

DX  «79483142-01 DY -.11431183-01 DI -.361772645-02
MX. .a92392204 €T MY .340655!4 00 ML .17413129% 00
PX -.39132567 00 PY 84009507 GO PI  .37563877 00
RX ~a15861293 OC RY ,34050906 Q0 RL —+926T6614 00
TX 90648009 0C TY 42224856 00 TZ 00000000 00
THA  ,34893408 03 ¥ VECTOR IN  EARTH EQUATOX PLANE

JULY 1,1966 G2 15 09.123




JPL TECHNICAL REPORT NO. 32-911

CASE_ Ao oo 1BSYS-JPTRAJ-SPACE G90165 . 18
AAL-t PLST ELIGHT TRAJECTORY DASED ONGEST ESTIMATE CF INJ.COND. AS OF 1 SEPT 65 INJ.#235 DAYS

T SreceaTeil B i o EQUATORIAL CUORDINATES

T X U asaskalses 060 Y =.11437065 07 1 -.51566306 06 DX .59379766-01 DY .22626985-01 DI .12066769-01

€ 13759853 DT DEL -,22002425 S2 . 2A 429526188 03 V. 4646BC320-C1  PIH .15668630-06 _ AL 78391397 02

R «13759853 07 LAT =,2220942¢ 02 LON < 34278394 03 VE  .92962628 02 PTe —.32269746-06 AZE .27000802 03

XS —.23307T618 OB.. Y5 .13741149 09 IS .5979520B Os DXS -.289398C2 02  OYS -.40924510 01  DZS -.17759170 01

XM =, 77782550 GO YM =.34757586 GO ¥ -.16383162 06 DXM .98596841 OC DYM -,18639173 00 DIM -.17338380 00

s (XT 2000000y O YT 20000000 Cu T ~.CO00CC00 OC CXT =-.0CCCC000 OC CYT -.0000000C 00 0271 .000Q0000 00

RS 15205559 09 Vy  .29281635 02 /M 238757564 Q¢ VM4  .10183013 ©O1 RT «00000000 00 vT  .00000000 00

GED =—4221449+0 72 LT . 13696101 07 LOS ,14711668 03 RAS _.99594632 02 RAM .25720594 03 __LOM 30472799 03

DUT  .s50CuChny G2 oY « 16400000 N4 DR +417742967-09 SHA  .34461715 06 TES .23151780 02 DEM -.25005721 02

o CEL 228905932 24...0CL . 17765478 C3 TCL  .18C0CCO0 03
- - . . . GEOCENTRIC CONIC

_£POCH OF PERICTNIER PA‘SSACP I . 235755555761202071547324_ J.0e= 2439274.36894093 MAY 25,1966 20 51 16.498
SMA  .67299671 € .s¥955623 00 B +11734987 v6  SLR .19871652 0S5 APU  .13759853 C7 RCA  .13C08093 05
VH  ,64680319=01 €3 -.57510401 2 Cl .88999174 05 TFP .28706326 07 TF .13261480 04 PER  .95687758 05
TA  .1799999% 23 ¥TA  .1800000D ¢3 EA 417999999 03 Ma  .17999999 03 TFI  .21235459 04

ALL VECTORS REFERENCED TO EARTH EQUATRR PLANE
X eh4441585 0L . ¥ =.11937065 C7 1 ~.51566306 06 DX .59379766-01 DY .22626985-01 DZ  .12066769-01
INC 24747975 02 LAY 435653220 03 APF  .11646473 03 MX  .91804994 OC MY  .34982795 0C MI  .18656013 00
WX .Z5321691-u‘1 WY —+417680109 00 WZ .20815797 0OC PX -.39565527 00 PY  ,63845841 00 P2 .37475912 00
QX =.718C04993 QY -. 34982795 CO QZ ~.18656C13 0C RX —.159933582 0O RY  .33891965 00 R2 ~.92712221 00

BX  .91804505 AT 5¥ 952796 03 BZ .18656C13 06 TX .9C436665 00  TY .42675633 03  FZ .0G000000 00
DAP  .22073475 u2 AP 526188 03
BTG 211494949 5, AR, =.23613723 05 # .11734987 06 THA .34839140 03 T VECTOR IN EARTH EQUATOR PLANE
90 DAYS € #iS. O MIN. 7.308 SeC. 23576046 756320271463000C J.Cu= 2439309.11277314  JULY 2,1966 14 42 23.600
GECCERTRIC ’ EQUATORIAL COORDINATES
X 255152715 J6 Y - 11497314 7 Z -.51360497 0o DX .4B766342-01  OY .3793¢775-01 07 .19305244-01
R 13747196 0T . 3EC —.21938244 02 KA .295627CT 03 V  .64727059-01 PTH -.17413759 02 Al 77839162 02

R «13747198 27 LAT ~.21936244% G2 LDN  .15484163 03 Ve 92926658 02 PTE ~.11943555-01 AZE  .27005802 03
xS —.£7C97b13 L YS  # 13729988 03 IS  +59542847 08 28B14B71 02 DYS -.47693715 01 02S —.206951C9 01
Y -.34675708 Co ™ ~. 17667958 06 DXM  .99820710 02 LYY 212038188 (O CZr -.£1556218-01
ceopoe 0 2T -.C000Q0N0 0C  OXT —,50C00000 OO DYT -,000000CO CO 02T  .G0000ULOO 00
VS 29780237 C2 RM 239786221 06 M 10056709 01 K¥  .000000C0 CC ¥  .00000000 00
ALY .13683446 C7 1L0S _ .32037909 03 _RAS .1C116454 03 RAM  ,2788C442 03 L0 .13801898 03
DT .70832000 U4 DR —419370865-01 SHA  .31865364 G6& CES 223047956 02 DEM -.26725980 02
CCL 52685619993 __MCL 17572547 03 TCL 17999999 3

e GEOCENTRIC CONIC

EPOCH OF PEH[Ct\T:" PASSAGE. 23576316177520256063000C J.D.= 2439341.21396852 AUG. 3,1966 17 08 06.881
SKA  .692367 6 =CL + 38685340 00 b  .11189B15 0& SLR  .1B084742 05 APD  .13756218 07 RCA  .91022024 04
VH  .6172CC73-21 €3 -.57571130 09 €1 B4903412 05 TFP —,27735433 07 . TF .29304286 04 PER  .95556331 05

TA - 17976045 93 #Ta  4180C0090 ¢4 £A -.17705566 03 MA -.17415130 03 TFI  .216CC000 04

IBSYS~JPTRAJ-SPACE G9016S - 15

5ASED ONREST ESTIMATE OF INJL.COND. AS OF 1 SEPT 65 INJ.#235 DAYS

lll VECTORS REFERENCED TO EARTH EQUATOR PLANE
. DY _.37930775-01 ___ DI .19305244-01
KY .35184566 00 MZ .19540238 00
—+4204CT15 CO WZ 490677214 00 PY_ .83780249 OC Pl .37442073 00
-+ 34834582 CC 19183861 03 RY .33829884 00 RI -.92725893 00
« 34834582 00 BZ_  <19383861 00 TX _9C352594 00 ___TY_ .4285334) 00 ¥Z .00000000 00
<11537452 03

-+ 11497314 (7 Z -.51360497 T6
«3556512C 03 APF  L11737C72 03

88 06 iRw =.23391719 05 B .11169815 06 THA 34793362 03 T VECTOR IN EARTH EQUATOR PLANE
95 DAYS © H9S. O MIN. 0.000 SEC. 735760772523202714630000 J.U.= 2439314.11277314  JULY 7,1966 14 42 23.600
GECCONTRIC - T i ’ EQUATORTAL COORDINATES

X 56357860 ¢ 011227949 €T Z ~.50C19620 06 .766353C9-02 DY .85786513-01 D2 .42379537-01
135 97 CTI78 U KA .23667C33 03 +95990004-0] PTH —.60689978 02 Al _ .T4834473 02

K .13323817 07 LAT -.21707178 T2 LON  .15095657 03
e K5 —a 3943793y N8 YS 413474057 09. +58441652 08

91578596 02 PTE -.52368767-01 AZE .27000769 03
;182601,1,92_,,015 =+69796029 01 f

XM 437643794 6 Y+ -.11895021 6 +89550350 05 DYM  .81805795 00
X¥_ 528006 02 T _ .CO000L090 O . 00000000 00 _ ] 0000000 00 __ Di 000¢
RS .152(8v41 09 VS .29289557 2 «40481763 06 .96870801 0O -00000000 00 ¥T .00300000 00

= 852 460065 C7  LOS 532059845 03 +10631221 03 RAM__ .34245967 03 _ LOM .19674591 03
DUT  .350C050D 2 DF  .7680-000 04 DR -.83701716-01 SHA  .22629749 06 DES .22597715 02 DEM -.12780205 02
o CLL 26675895 03 ACE  W931B0947 01 . TCL__.17999999 03 . .

R GEOLENTRIC . CONIC

JEPOCH OF PERICENTER PASSAGE _ 23576324176420212063C000 JaDa= 2439342,35130359 _ AUG. 4.1966 20 25 52.631
SMA  .68692818 C6 £CC .9725%600 €O 5 334264934 05 SLR  .10131647 05 APD  .13687717 07 RCA 50846419 04
e MHL 4466277801 L3 -,54U26536 02 ( C1__ a£3549€43 05 ] TFP_=»24398Q90 07 __ TF__,29577241.0% __ PER . _.74433616 05

TA =.1792/969 T3

A .18007000 C3 €4 -.16741198 03 MA -.15501740 03 TFI  .22800000 04

ALL VECTORS REFERENCED TO EARTH EGUATOR PLANE
X w563GTHEQ Vo Y =,11227949 U7 L =a50019620 06 _ OX__o76635309-02 DY ,85786513-01  OI .42379537-01
INC 26268490 02  LAN .35043512 $3  APF .12254C74 03 MX  .90591443 00 MY .34675988 00 MZ  .24305688 00
....... HX s T3540€664=21 __ MY 43542546 00 . _ BZ 89672995 00 _ PX ~a40480927 Q0 __ . PY._.B3482199 00 _ PI ,37309742 00
Ux =.211439C9 00 OY -, 33556577 00 QL -.23806244 00 RX -.16278785 OC RY  .33571089 00 RZ -.92779216 00
e BX_ . 2911439C9. 00 BY. 433556677 C0 . _BI. <233C6244 00  TX «B9ITI418 00 TY._ _ 43631460 00 . TZ.._+00Q000Q00 00
DAP  .219C677C 02  ~APY 11586897 {3

BTU  <00631809 05 FR. -.21606026 05 h  .B3424G34 05 THA .34513216 03 T VECTOR IN EARTH EQUATOR PLANE

100 DAYS < hnS. O MIN.

T23576131546320271463C00C J.0.= 2439319.11277314  JULY 1251966 14 42 23.600

TGFecEnTRIL EQUATORTAL COORDINATES

X 55776975 G6 Y -.13765370 7 I =.4T745174 06 DX =-.361C8375-01 oY .12755691 00 DL  .62404669-01
B ad3CA0TIY 0T HEC -4 21494041 02 RA 429738934 03 V . «14652277_0C _ PTH -.78740626 02
R 413230779 07 LAT =, 21494042 v2 LON 14674740 03 VE  .88386858 02 PTE ~.93154387-01 AZE .27000679 03
e XS Ta31504920 28 . YS 413127465 09 1S .56930276 08 DXS -«275509B3 02 0YS -.91510634 Q1 ___| RIS —=+¢39674348 O}
XM .30467556 06 Yv  .23081069 (6 IF  .90411170 0S DX# -.66978803 0C CYM .63872813 00 OIM  .371984B7 00

X1 ACCCCCOC ul YI GoLOrEED £ 2T -.00000CCY 0.  DXT =.CCO00000 OO DYT =-.00000000 0C  DZT 00000000
RS .152CT7513 ©9 VS .29300839 (2 RM 39277849 vé VM .99747800 00 RT  .00000000 00 vY  .00000000 00
meeGED Tal162736 L2 ALY 412966976 ©T LOS +32C78C36 03 RAS  .11142230 03 RAM _,37146194 02 __10M . .24650426 03
DUT . 350C0CCC Ce ¢ . 768C5000 04 DR =.14370270 00 SHA  .12634179 06 DES .21984529 02 DEM  .13307882.02
249 U3 MUl a3551922 03 __ICL  «1799%999.03

95




JPL TECHNICAL REPORT NO. 32-911

CASE 1}

AC=6 POST_ FLIWtT TRAJIUTURY JASTL UNREST ESTIMATC OF INJ.CUND. AS CF 1 Su:PT 65

EPOCH OF PERICINTER PASSAGE
——SMA  L67523187 O 0L e99T741492
VH L ol64iaSe~0L C3 -.590316067
TA =.1792.734 03 MTA L lEC03000
X LunTTe9T3 04 Y -.i0765370
ING _a30.20683 G2 LAN 434133201
T LG WY =.47123966
CY =.29771695
BY W 29771798
CAM L 11661575

[

Len 2 2nadn i

105 DAY, U kide U MIN.
EACERN P T

X H33ES4aTh 16 Y
RoL12280 180 7 e
RKoowld2eT1yy 17 tAT

XS =el 814 38 A\
LT ST A M
XT o 0soeeg Yr
RS o lb204Lhe 9 v
GED =alibaun?s 7 ALl
DUT L alCecy W ot
CCL 229255472 3 ML
TEPRCH OF PLREL-NTEN v ASIAG
SMA L5559 1N LA [y
VH  L163C4THE-G} C
TA = 17925000 £t o TA

X W933E54T4 L6 Y
INC ot04a2f334 02 LAY
WX - 23974727 0T aY
QX ~.2539737, a0 LY
BX W#R357300 0t vy
DAr L i6lobne S AR
BT 0370830 W
L1U DAYS © hise oMb,

CASE 1

LheCr R litie

X abinuis

.6 Y
R al1273044. 07 0LC
R 1127364 77 LaT

(4475617 vt

XM -, 10832463 v6 \i3
XTI o€y © '3t
RS L 1nlybs 1 9 Vo
—GED -, 042407 g AT
CUT 800 Oy oy 0
o CLL . .1885%08498 1 roL

LPOCH OF piwlCinlen PAaddaLL
C

SMA 63135770 Ty v

~e 17547493

N.obL $7C

—elul24138
21404445
—.cl30n443
. L26K0126
< 11HaC T4
RQIIAL
2331344

S12223445 ©

» 763505000
« 2747378

79312615
—e6UALL69T

—e 1124138
. 329F9143
—e21276294
—.23174116
23173118
« 11722517

-«137271n21

J.COy ST

POST FLILET_T?AJFCT: KY BASHE, ONGES

—. 32680823

—+21117943

~el117943
12154934
~e 13359479
.o 00000
29020617
e li2cusyr
. 70200000
<107 51803

SPINZIES9

VIt 2361000 -0] L7 -e63Ls78TT

YA - 17667401 43 TA L 140GLONG

— X a4ueunrdll  h. Y -ail63 823

INC L30645G14e 07 LAY 411926647

WX -.1794530y Cu RY ~.47491905

QX = pedgh iy (1 RN PR TR

BX  L08632436 LE 1Y a2k, 386

DAP LUISE374% 02 GAP L LLTC3Ant

TUBTO cTsenTl 3N rR. —a 14069890

115 DAY, H*S. € MIN. U030 SEC

DLCLEATRIC

X eanTany 7 o Y o—ee 4inlTY

SerdESTU9 Cs L =ell20747

AR O LAD —e w2 74T

Xo =su2ith b 08 YW lln3iner

XM = Lty Y& =o32726191

XD eclClucin YT oooegrong

LRSS R RN s VA W 21321253

GEL = Ytwse SLT auix2e2h)

DUT Lo 1T L uB40 GO0

COL wedlinung Ll a3brLlIT94
EPOCH QF PLRIC N1zt raSSALE

SMA Lo teNTa O L. el H1E6A0

VH o L39%0uL o) L2 —a0eZi2ok

TA = 1721640 0 tTL L 1KGL OO

96

1BSYS-JPTRAJ-SPACE CSCle>

GEQCENTRIC

23576332774320201467CC0C Jobe=

23576164C423202714630C00 Jolia=

Sir
TFP
MA

THa

DX
v
Ve
nXS
DXr
GXY
v
RAS
SHA

INJ.4235 DAYS

CLNIC

2439343.63751041 AUG. 651966 U3 07 56.100

« 364065411 04 APD . 13487182 07 RCA  ,17455267 04
~+21183325 07 TF 229884257 G4 PER  .92032034 05
~.1381C40C3 0} TFI 424000000 04

ALL VECTORS HEFFRUNCED TC EARTH tQUATOK PLANE

-.361C8375-01
.58792647 CC
.41603848 00
L16619371 00
.H494C3112 OC

+33879579 Ul

—+72473033-C1
+20156249 OC
+b3459644 (2

~+26619145 C2

—+10149972 0}

~+0COC2000 0C
+1C755944 G
«lle4ds71 03
«2€290129 0%

GEGCINTRIC CCNEC

23576342455120266263CC00

c2 ¢ .48520412 05
oc €l .37279183 08
3 te =,15878453 03
(54 7 —.47745174 C6
63 APE 013215889 (3
Cu Wl .H65T7498 00
Ou G7 =.3358R510 OC
.o b2 .33%88521 OC
o3
us 48520412 05
DY I —.44650292 06
o2 KA 29779840 03
20 LON 14222810 03
) Z5 «55716737 08
v6 Ir 16305465 (6
[XV) Z7 -.00000CC0 00
T2 . ®M 36638702 C6
TL0S 32701640 03
(3 L -.20079118 07
03 TCL  .1800GCCO v3
a0 L 427392995 04
co Ll .21362702 05
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Case 1 TB5YS-JPT2AY-SPACE £SCLEY 18

AL=6 PTST FLILFT T-AJEiT 2y ~asil OXrsT sSTINATE GF INJLCOND. AS CF 1 SV PT 65 INJ.+235 DAYS

ALL VFCTORS KEFH\: NCED TG EARTH €QUATOR PLANE

4t 746G 6 ¥ =-o . T410175 o 2 =-.1590b148 26 DY ~.137C5232 €9 +34263C19 00 174 «15545899 00

2 . . LPH 12620280 0y MX Lbb4€ 21T O “V « 36696455 00 MZ +2B777365 00

“ Wl L8LN929519 WO PX =.4]1(97473 (O PY .53358592 00 PZ  .36909926 00

Wl 2701004 00 kX —a16321509 CC KY  .33105150 ©O RZI -.92938996 00

oo ST WITTLeTen (2 Tx  .89¢651728 0 TY 444219838 OC TZ .00CO00CO 00

777 éTh e 7583017 U5 —elT4b%alT L5 ' «60160595 (16 THA  .34310052 C3 T VECTOR IN  EARTH EQUATDK PLANE

126 DAYS . F-S. L (M. wl0dC SKC. 21576303126220271463CC0C J.Fu= 2439339,11277314  AUG. 1,1966 14 42 23.600

h LECCLATRIL EQUATDRIAL CODROINATES
T x amnsue Y —.n2118940 Co 7 -.26764372 06 DX =~.229294C1 00 DY .52110996 CC DI .23313334 00
Ko 1Tl4rer] Cute —aZTIIN993 O <4 L30rR5146 03 V161520930 G PTH_-.83096965 02 AL _.72153843 02
7714nF Ry LaT —.0029€951 w2 LUN L13049€30 ©3 Vi 452667132 02 PTE —.666C6172 00  AZE 27007464 03

,,,,, XS - 05332536 Y5 .10%67149 09 IS .477126%9 08 DXS -.22089256 02  DYS -.17056015 02  D2S -.73970342 01
XM LicS66272 L6 Y- =.26165149 6 IV -, 15106581 C6 XM  .75022728 5C  LYM ,58775C62 €O DIM .23548597 00

L XTuiaricng YT L00IC00CC €3 2T ~.30000CEC O OXT -,CCOCCHT0 0C  CYT -.G0000CO0 00  DZT  .COCCOO00 0O
Ve .2933302C 02 KM .4023.541 C6 VP .98170535 01 RT  .CC0OCCOC 0L VT 50000000 DO

RS LlvlEisve
0.=s2L425690 I ALT. 7¢R1132° Co . LUS 432797462 03 RAS .13132979 C3  PAM .31543508 03  LOM _.1450785] 03
FT AT N1 L 54CC0UC T4 UR ~.61074564 (0 SHA 413595655 06  CES .18038C01 02  pEM —.22055854 02
CCL  .r2375€c4 -0 PCL 12297423 €3 TCL  .17999999 C3

GEDLENTRIC CCNIC

—EPOCH QF PERICLAT:- #43534c 2357035570432C274563CC0C J.Le= 2439346.83351614 AUG. 991966 08 GO 15,795
SMA  LLUBEI3EY . “CL 499327125 3D t 270493544 S SLk . &163928S C4 APU 212132919 (7 RCA 40957439 04
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TA =.174S>1%0 03 MTA L16TCI0CT ol EA —.17562(386 C3 MA ~.5CH1164]1 02 TF1  .28800000 04

ALL VECTCRS REFERHNCED TC EARTH EQUATOR PLANE

Y ~.allit948 < 7 -.26754372 G6  LX -.229294C1 OF -52110996 00 DZ 423313334 00_
LN . 3479F895 APr 12459400 U3 MX  L67171230 0C MY  .3968657C 00 M .28742951 00
. 44065694 03 W .B92TA662 0N PX =.4C239068 CO PY  .83698275 4O PL 370686604 00
WY =u3i66T102 € G2 -.25573604 OC  RX —.16C69261 C: KY 133426468 GO RZ -.92868636 00
BX Lu1Ten4rd tY L32667394 C) nI  .255378599 €D TX  L.5C125447 CC TY 43329017 00 TZ .C0000000 00
DAP  .717¢.014 CAF L 11%67654 O3
BTU .o77€697¢ 15 i =.14415879 (5 L .T70493544 05  THA  .344C1249 U3 T V:CTOR IN EARTH EQUATOK PLANE
TT125 DAYS L keS. G MIR. 0.03C SEC. 235763354223202714630C00 JoDe= 2439344.11277314  AUG. 641966 14 42 23.600
""" GECCEATRIL ELUATCRIAL COCRDINATES
X .22977:11 v Y -.32647133 6 7 -.13718749 06 DX —.48113224 00 LY  .9171C982 00 DL .40163232 00
R .42213697 & LUEC —. 10964565 KA .30513819 C3 vV .111C68C47 01 PTH ~.62651383 €2 AZ  .71063618 02
K L£221%69 -6 LAT -, 18964565 LOK 012985486 C3 Vb .28998400 C2  PTE ~.21772517 €1  AZE .27009116 03
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XM L3Uoe 58T Y Iv¥  .9R904230 G4 LXMW =.2C481996 OC CYM  .:4157654 00 OIK  .43707158 00
X1 evgCCuliy Y7 I¥ -.0cRSIC00 02 DXT = CCOO0N0 00 FY? ~.00G00NCCO OC UZT  .0CC0C0C00 00
RS 15175841 Vs RM 240400999 C6 VM .97C17207 OC ®T  .00000000 OC ¥T .C0CQ00C0 00
L AT .e1576104 O LGS .22786805 03 RAS  .}3615138 03 RAN .11468033 02 LOM  .19618470 03

T L 19200000 ui DR =.11C16809 01 SHa  .785G9312 05 CES 216721850 02 DEM  .14.27765 01

*LL L1575748 C3 TCL . 18CO0CCC L3

-CASE _1 L1ESYS~JPTRAJ-SPACE CI0LE5 . 19

AC— HY TRAJELTOY BASFQ ONBESY ESTINAT: OF ENJ,COND. AS CF_ 1 S:PY 65 . _. INJ.#235 DAYS

GEOQCENTRIC CCNIC

EPOCH CF PERICtNTLE PASSAG: 23576353713320221103C00C JuDe= 2439346.83607720 AUG. 9,1966 08 03 57.071
SMA LIBY2C1Y vA 1CL 44256203 G0 £ 74129885 05 SLR  .9Cc45598 (4 APD 412133112 Q7 RCA 445291236 Q&

VH  .4%432180- L3 —e£5460242 CO €l .59976622 G5 THP -.23529347 08 TE .30653593 04 PER  .78B813422 05
T B =214738599 “TA .:2CQCCS0 ©3 EA ~.71998423 02 MA ~,17912695 02 TFI  +300000Q0 04

e - ALL VECTCRS REFERLNCED TO EARTH EQUATDR PLANE
.22 177311 Ge Y -.52647133 6 7 -.13718749 06 DX -.48113224 00 OY .91710982 00 02  .40163232 00
AC1s €2 LAN . 34858600 C3  APH  .123747C2 03 MX 33420745 00 . MY ,45415T714 00 _
WX —.50450586-21 ®Y -.43815378 CO WZ .£9453671 00 PX -.39734378 0OQ PY .83903260 00
e QX —,01339€16 00 QY -.3275€C74 CQ CZ -.24831730 00 RX =4159C7863 Q¢ RY | +33591102 00
BX  .41339641 U Y «322%6082 GO 87 24831737 00 TX 90377647 OC TY  .42800478 00 B/A .00000000 00
———DAP___,2181894Y 02 __ _:AP__.1153415C (3
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GEQLENT AL . B . EQUATORIAL COORDINATES
X e 4269119 LAY .443T26457 C4. . 1 124181705 04 DX -.10957831 02 .. LY. 220770934 O1.  DZ ~.70954400-01
K 463769993 : . 22264255 02 RE  .436648143 02 Vo .11153179 02 PTH -.327T1641 02 AZ  .75188484 02
_.____&_ 63769994 222284256 €2 LON . 432721239 C3 VL .10B0630& 02  PTE -a33963668 02  ALE .74485274 02
«5ul47470 C3 25 .41696898 08  DXS —-.20107714 G2  OYS -.19650039 02  DZS -.35206389 O1

225282894 06 .. Z¥.. .1U4B60T4 06 LXM -.12346655 0o, CYM. 58222559 0Q.. DIM 434722466 00

LICR0T00e 30 2T ~.0G000C00 07  OXT —.00GCOOCO €C  CYT -.C0000G00 00  DZT  .0000000C 00
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«10,9825644 0L Los 2311074 02 RAS  .13874683 93 RAM  .41643256 C2 LOM 232520749 03
430005000 L2 DK.—a£2371279 01 SHA -.63749158 Q4. OES . .15958451 C2 . DEM 415408062 02
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EPOCH OF PERICTINTE A55AGe 2357635371452020645634 Jlax 2439346.63653254 s 941966 08 04 36.412
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LAY 234353711 (3 AP 412384711 .03, MX ~,73743735 00 H' «632630851 00 ML 5230654734 Q0

Y =.635C1790 C) Wl 49456765 00 PX -.39821792 00 PY .83883301 00 PL .37116943 00

—aY .. LY =a32326371 CQ {_~e24893197 0C  RX -,1591470& 0C RY 433532234 0Q___ RZ -,92855712 Q0

BX +#1253I55 20 nY 432326372 CO Bl .24893197 OC TX ,.90337255 0C TY  .428856067 CO 1T .0000C000 QO
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223730564257 422253736202 521505743334, 605401236622  200521151171_ 177466240656 EARTH

06 470214 4223600 CO000000000C INITIAL
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OO . - 2357635206150 202236614431 ... _END
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.
APPENDIX D
Tables related to trajectory printout
Table D-1. A/C 6 trajectory key
COLUMN
ROW ! 2 3 4 5 6
1 GME J H D RE REM
2 G A B C OME AU
GROUP A 3 GMM GMS GMV GMA GMB GMJ
4 EGM MGM JA RA
5 ARA GB MAS sc
INJECTION CONDITIONS TARGET JULIAN DATE MONTH, DAY, YEAR hr, min, sec
GROUP B 6 GEOCENTRIC X0 YO Z0 DXO DYO DZO
7 CARTESIAN TO GHA GHO
TIME PAST INJECTION JULIAN DATE MONTH, DAY, YEAR hr, min, sec
GEOCENTRIC EQUATORIAL COORDINATES
8 X Y z DX DY Dz
9 R DEC RA v PTH AZ
10 R LAT LON VE PTE AZE
1 XS Ys s DXS DYS DZS
GROUP C 12 XM YM M DXM DYM DIM
13 XT Yr T DXT DYT DZT
14 RS Vs RM VM RT vT
15 GED ALT LOS RAS RAM LOM
16 puT oT DR SHA DES DEM
GEOCENTRIC CONIC
EPOCH OF PERICENTER PASSAGE JULIAN DATE MONTH, DAY, YEAR hr, min, sec
17 SMA ECC B SLR APO RCA
GROUP D 18 VH c3 ci TFP TE PER
19 TA MTA EA MA ci TFI
ALL VECTORS REFERENCED TO EARTH EQUATOR PLANE
20 X Y z DX DY Dz
21 INC LAN APF MX MY MZ
22 WX wY wz PX PY PZ
GROUP E 23 Qx QY Qz RX RY RZ
24 BX BY BZ @ TY 1z
25 DAP RAP
26 BTQ BRQ B THA
HELIOCENTRIC EQUATORIAL COORDINATES
27 X Y z DX DY DZ
28 R LAT LON v PTH AZ
29 XE YE ZE DXE DYE DZE
30 XT YT bas DXT DYT DzT
31 LTE LOE LT Lot RST VST
GROUP F 32 EPS ESP SEP EPM EMP MEP
33 MPS MSP SMP SEM EMS ESM
34 EPT ETP TEP TPS TSP STP
35 SET STE EST RPM RPT SPN
36 GCE GCT SIP cPT SIN D1
37 REP VEP CPE cPs D2 D3

o8
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COLUMN
ROW 1 2 3 4 5 6
SELENOCENTRIC EQUATORIAL COORDINATES
38 X Y z DX DY DZ
39 R DEC RA \4 PTH AZ
GROUP G 40 R LAT LON vP PTP AZP
41 LTS INS LTE LNE
42 ALT SHA ALP DR DP ASD
43 HGE SsviL HNG SIA
SELENOCENTRIC CONIC
EPOCH OF PERICENTER PASSAGE JULIAN DATE MONTH, DAY, YEAR hr, min, sec
44 SMA ECC B SLR APO RCA
45 VH Cc3 C1 TFP TF LTF
GROUP H 46 TA MTA EA MA C3J TFI
47 ZAE ZAP ZAC DEF IR GP
48 OP1 oy OP2
ALL VECTORS REFERENCED TO PRINCIPAL PLANE
49 X Y z DX DY DZ
50 INC LAN APF MX MY MZ
51 wX wY wZ PX PY PZ
52 QX QY QZ RX RY RZ
GROUP t 53 BX BY BZ P4 TY 174
54 SXi sY1 SZi DAl RAI
55 SXO SYO SZ0 DAO RAO
56 ETE ETS ETC
57 BT— BR— B THA
GROUP J 58 XOCTAL YOCTAL ZOCTAL XOCTAL YOCTAL ZOCTAL
59 YYMMDDDHH TTSSSSS SOCTAL
Table D-2. Atlas-Centaur VI trajectory key definitions
Group A Row2 G Universal constant of gravitation, km®/kg sec’
A
Row 1 GME Universal gravitational constant times the mass of B Moments of inertia about principal axis for the
Earth, km®/sec’ c Moon, kg km®
J Coefficient of the second harmonic in the Earth’s OME Sidereal rotation rate of the Earth, deg/sec
potential function
AU Astronomical unit, km
H Coefficient of the third harmonic in the Earth’s po-
tential function 5 . .
Row3 GMM Universal gravitational constant times the mass of
D Coefficient of the fourth harmonic in the Earth’s Moon, km®/sec’
potential function .
GMS Universal gravitational constant times the mass of
RE Earth radius used in the potential function, km Sun, km®/sec’
REM Conversion factor for eonverting lunar ephemerides GMY Universal gravitational constant times the mass of
into km Venus, km®/sec’
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Table D-2. (Cont'd)

Row 3 GMA
(cont'd)

Universal gravitational constant times the mass of
Mars, km’/sec’

GMB Universal gravitational constant fimes the mass of
Earth—Moon, km®/sec’
GMJ Universal gravitational constant times the mass of
Jupiter, km®/sec’
Row4 EGM Universal gravitational constant times the mass of
Earth used for scaling ephemeris, km’/sec’
MGM Universal gravitational constant times the mass of
Moon used for scaling ephemeris, km®/sec’
JA Coefficient of second harmonic in Mars potential
function
RA Mars radius used in the potential function
Row 5 ARA Frontal area of spacecraft, m*
GB Multiple of % of reflected radiant energy
MAS Mass of spacecraft, kg
SC Solar radiation constant (kg-km/sec’) 107
Group B Injection conditions are vernal equinox Cartesian
coordinates in a geocentric equatorial system.
The principal direction X is the vernal equi-
nox direction of date, and the principal plane
XY is the equatorial plane of date. Z is along
the direction of the Earth’s spin axis of date.
Row 6 XO
Yo Cartesian components of the probe radius vector,
70 km
DXO
DYO Cartesian components of the probe space-fixed ve-
bZO locity vector, km/sec
Row?7 TO Time of injection in seconds past midnight of day
before launch, sec
GHA HA of Greenwich at injection epoch, deg
GHO HA of Greenwich at midnight of day before launch,
deg
Group C Inertial position and velocity of the probe, Sun,

Moon and target body in a geocentric equatorial
system. The principal direction X is the vernal
equinox direction of date, and the principal plane
XY is the equatorial plane of date. Z is along the
direction of the Earth’s spin axis of date. Miscel-
laneous parameters are also included.

Row8 X
Y Cartesian components of the probe radius vector,
z km
DX .
DY Cartesian components of the probe space-fixed ve-
DZ locity vector, km/sec
Row9 R Probe radius distance, km
DEC Probe declination angle, deg
RA Probe right-ascension angle, deg
v Probe space-fixed velocity, km/sec
PTH Pitch angle of the probe space-fixed velocity vector
with respect to the local horizontal, deg
AZ Azimuth angle of the probe space-fixed velocity
vector measured East of true North, deg
Row 10* R Probe radius distance, km
LAT Probe geocentric latitude, deg
LON Probe East longitude, deg
VE Probe Earth-fixed velocity, km/sec
PTE Pitch angle of the probe Earth-fixed velocity vector
with respect to the local horizontal, deg
AZE Azimuth angle of the probe Earth-fixed velocity
vector measured East of true North, deg
Row 11 XS
YS Cartesian components of the Sun radius vector, km
s
DXS )
DYS Cartesian components of the Sun space-fixed veloc-
DZS ity vector, km/sec
Row 12 XM
o Y™ Cartesian components of the Moon radius vector,
M km
DXM
DYM Cartesian components of the Moon space-fixed ve-
DZM locity vector, km/sec
1
Row 13 );TI' Cartesian components of the target radius vector,
zr km
DXT ) .
DYT Cartesian components of the target space-fixed ve-
pZT locity vector, km/sec

100

*These are Earth-fixed spherical coordinates in a geocentric equatorial system. The principal direction X is directed toward Greenwich and is the intersection of the

meridian plane of Greenwich with the equatorial plane. The principal plane is the Earth’s geometrical equatorial plane. X, Y, Z are along the direction of the Earth’s
geometrical North direction.
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Row 14 RS Sun radivs distance, km
\43 Sun space-fixed velocity, km/sec
RM Moon radius distance, km
VM Moon space-fixed velocity, km/sec
RT Target radius distance, km
vT Target space-fixed velocity, km/sec
Row 15 GED Geodetic latitude of the probe, deg
ALT Altitude of the probe above the Earth’s surface, km
Los East longitude of the Sun in coordinate system de-
fined in Row 10, deg
RAS Right ascension of the Sun, deg
RAM Right ascension of the Moon, deg
LOM East longitude of the Moon in coordinate system
defined in Row 10, deg
Row 16 DUT Ephemeris time minus Universal Time, sec
DT Adams—Moulton step size, sec
DR Radial velocity of probe, km/sec
SHA Sun shadow parameter, km
DES Declination of the Sun, deg
DEM Declination of the Moon, deg
Group D General characteristics of the geocentric conic
Row 17 SMA Semimajor axis, km
ECC Eccentricity
B Magnitude of the impact parameter,** km
SLR Semilatus rectum, km
APO Apogee distance, km
RCA Magnitude of the closest approach vector, km
Row 18 VH Hyperbolic excess speed, km/sec
c3 Twice the energy (vis viva energy integral, km*/sec”)
cl Angular momentum, km®/sec
TFP Time from pericenter passage, sec
TF Time from injection to pericenter passage, hr
PER Period, min

Row 19 TA True anomaly, deg
MTA Maximum true anomaly, deg
EA Eccentric anomaly, deg
MA Mean anomaly, deg
c3y Earth—Moon Jacobi constant, km’/sec’
TFI Time from injection, hr
Group E Characteristics of the Earth conic in the geocentric
equatorial system described under Group B
Row20 X
Y Cartesian components of the probe radius vector, km
4
DX
DY Cartesian components of the probe space-fixed ve-
DZ locity vector, km/sec
Row 21 INC Inclination of the orbit plane to the equatorial plane,
deg
LAN Longitude of the ascending node, deg
APF Argument of pericenter, deg
MX
MY Components of a unit vector which lies in the orbit
MZ plane and is normal to the radius vector R
R
M=WX——
IR
Row 22 WX Components of a unit vector normal to the conic
wY RXVY
W= ———
wz irRx V]|
PX
PY Components of a unit vector in the direction of
PZ perigee
Row 23 QX Components of a unit vector perpendicular to the
QY perigee direction, vector P, and being in the or-
Qz bit plane @ = W X P
RX
RY Components of the unit vector R**
RZ

**See Appendix A.
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Table D-2. (Cont‘d)

Row 30 XT
Y7 Cartesian components of the target radius vector,
Jat km
DXT
DYT Cartesian components of the target space-fixed ve-
pIT locity vector, km/sec
Row 31 LTE Celestial latitude of the Earth, deg
LOE Celestial longitude of the Earth, deg
LTT Celestial latitude of the target, deg
LoT Celestial longitude of the target, deg
RST Sun—target range, km
VST Sun—target velocity, km/sec
Row 32 EPS Earth—probe—Sun angle, deg
ESP Earth—Sun—probe angle, deg
SEP Sun—Earth—probe angle, deg
EPM Earth—probe—Moon angle, deg
EMP Earth—Moon—probe angle, deg
MEP Moon—Earth—probe angle, deg
Row 33 MPS Moon—probe—Sun angle, deg
MSP Moon—Sun—probe angle, deg
SMP Sun—Moon—probe angle, deg
SEM Sun—Earth—Moon angle, deg
EMS Earth—Moon—Sun angle, deg
ESM Earth—Sun—Moon angle, deg
Row 34 EPT Earth—probe—target angle, deg
ETP Earth—target—probe angle, deg
TEP Target—Earth—probe angle, deg
TPS Target—probe—Sun angle, deg
TSP Target—Sun—probe angle, deg
STP Sun—target—probe angle, deg
Row 35 SET Sun—Earth—target angle, deg
STE Sun—target—Earth angle, deg
EST Earth—Sun—target angle, deg
RPM Moon—probe radius distance, km
RPT Target—probe radius distance, km
SPN Sun—probe—near limb of Earth angle, deg
Row 36 GCE Clock angle of Earth, deg
GCT Clock angle of target, deg
SIP Sun—probe—near limb of target angle, deg
CPT Canopus—probe—near limb of target angle, deg
SIN Canopus—probe—near limb of target angle, deg
D1 Radius of a circle (target) used in construction of

visible planet, cm

Row 24 BX
BY Components of the impact parameter B,** km
BZ
X
TY Components of the unit vector T**
TZ
Row 25 DAP Declination of the asymptote, deg
RAP Right ascension of the asymptote, deg
Row 26 BTQ Projection of the impact parameters B** upon the
vector T, km
BRQ Projection of the impact parameters B** upon the
vector R, km
B The magnitude of the impact parameter,** km
THA Angle between the parameter B** and the vector
T measured clockwise from T, deg
Group F Inertial position and velocity of the probe, Sun,
Moon, and target body in a heliocentric equato-
rial system. The principal direction X is the vernal
equinox direction of date and the principal plane
XY is the equatorial plane of date. Z is along
the direction of the Earth’s spin axis of date. Mis-
cellaneous parameters are also included.
Row 27 X
Y Cartesian components of the probe radius vector,
z km
DX
DY Cartesian components of the probe space-fixed ve-
pZ locity vector, km/sec
Row 28 R Sun—probe radius distance, km
LAT Probe celestial declination, deg
LON Probe celestial right ascension, deg
v Probe space-fixed velocity, km/sec
PTH Pitch angle of the probe space-fixed velocity vector
with respect to the local horizontal, deg
AZ Azimuth angle of the probe space-fixed velocity vec-
for measured East of true North, deg
Row 29 XE
YE Cartesian components of the Earth radius vector, km
ZE
DXE )
DYE Cartesian components of the Earth space-fixed ve-
DZE locity vector, km/sec
**See Appendix A.
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Row 37 REP Earth—probe distance, km
VEP Velocity of the probe with respect to Earth, km/sec
CPE Canopus—probe—Earth angle, deg
CcPS Canopus—probe—Sun angle, deg
D2 Semiminor axis of ellipse used in construction of
visible planet, cm
D3 Distance from intersection of ellipse with circle to
the diameter (of the circle) that is perpendicular
to D1, in construction of visible planet, cm
Group G
Row 38, Inertial position of probe in a selenocentric equa-
39 torial system. The principal direction X is the ver-
nal equinox direction of date and the principal
plane XY is the geocentric equatorial plane of
date. Z is along the direction of the Earth’s spin
axis of date.
Row 40, Selenocentric-fixed spherical coordinates of probe,
41, Sun, and Earth in a selenocentric equatorial sys-
42 tem. The principal direction X is in the direction
of the mean Moon—Earth line. The principal plane
XY is the mean selenocentric equatorial plane.
Z is along the direction of the Moon’s mean spin
axis. Miscellaneous parameters are also included.
Row 38 X
Y Cartesian components of the probe radius vector,
z km
DX
DY Cartesian components of the probe velocity vector,
pZ km/sec
Row 39 R Probe radius distance, km
DEC Probe declination angle, deg
RA Probe right-ascension angle, deg
v Probe space-fixed velocity, km/sec
PTH Pitch angle of the probe space-fixed velocity vector
with respect to the local horizontal, deg
AZ Azimuth angle of the probe space-fixed velocity vec-
tor measured East of true North, deg
Row 40 R Probe radius distance, km
LAT Probe selenocentric latitude, deg
LON Probe selenocentric East longitude, deg
\74 Probe selenocentric-fixed velocity, km/sec

Row 40 PTP Pitch angle of the probe selenocentric-fixed velocity
(cont'd) vector with respect to the local horizontal, deg
AZp Azimuth angle of the probe selenocentric-fixed ve-
locity vector measured East of the Moon’s mean
spin axis, deg
Row 41 LTS Selenocentric latitude of the Sun, deg
INS Selenocentric longitude of the Sun, deg
LTE Selenocentric latitude of the Earth, deg
LNE Selenocentric longitude of the Earth, deg
Row 42 ALT Altitude of the probe above the Moon’s surface, km
SHA Sun shadow parameter, km
ALP Illuminated crescent orientation viewing angle, deg
DR First time derivative of the probe radius distance,
km/sec
DP First time derivative of the probe radius direction,
deg/sec
ASD Angular semidiameter of Moon as seen from the
probe, deg
Row 43 HGE Right ascension of Earth in probe coordinate sys-
tem,t deg
SVL Declination of the Moon in probe coordinate sys-
tem,’ deg
HNG Right ascension of the Moon in probe coordinate
system,’ deg
SIA Earth—probe—Moon angle minus ASD, deg
Group H Characteristics of the selenocentric conic in the geo-
centric equatorial system described under Group
B, except centered at the Moon.
Row 44 SMA Semimajor axis, km
ECC Eccentricity
B The magnitude of the impact parameter,** km
SLR Semilatus rectum, km
APO Apogee distance, km
RCA Magnitude of the closest approach vector, km
Row 45 VH Hyperbolic excess speed, km/sec
c3 Twice the energy (vis viva energy integral, km®/sec?)
Cl Angular momentum, km®/sec

tSame coordinate system as defined under Group B except centered at the probe.
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Table D-2. (Cont'd)

Longitude of the ascending node, deg

Row 45 TFP Time from pericenter passage, sec Row 50 APF Argument of pericenter, deg
(cont'd) . . . (cont'd)
TF Time from injection fo pericenter passage, hr Components of a unit vector which lies in the orbit
LTF Linearized time-of-flight, hr MY plane and is normal to the radius vector R
MZ R
M=WX—
IR
Row 46 TA True anomaly, deg
MTA Maximum true anomaly, deg Row 51 WX Components of a unit vector normal to the conic
EA Eccentric anomaly, deg wy W= RXV
wZ =
|RX V|
MA Mean anomaly, deg
. PX
c3 Earth-Moon Jacobi constant, km’/sec’ PY Components of a unit vector in the direction of
TFI Time from injection, hr PZ perigee
Row 47 ZAE Angle befween the incoming asymptote and the Row 52 QX Components of a unit vector perpendicular to the
Moon—Earth vector, deg QY perigee direction, vector P, and being in the or-
Qz bit plane @ = W X P
ZAP Angle between the incoming asymptote and the
Moon—Sun vector, deg RX i
RY Components of the unit vector R**
ZAC angle petween the incoming asymptote and the RZ
Moon—Canopus vector, deg
DEF Angle bec:ween the incoming and outgoing asymp- Row 53  BX
fotes, dleg BY Comp ts of the impact parameter B,** km
IR Maximum B vector magnitude for lunar impact, km BZ
GP Angle between the incoming asymptote and its pro- ™
jection on the lunar orbital plane. Y Components of the unit vector T**
TZ
Row 48 OP1 Spacecraft nominal terminal maneuver first pitch
turn, deg Row 54  SXI . .
syl Components of the unit vector $,** along the di-
oy Spacecraft nominal terminal maneuver yaw turn, sz1 rection of the incoming asymptote
deg
DAI Declination of the outgoing asymptote,** deg
OP2 Spacecraft nominal terminal maneuver second pitch
turn, deg RAI Right ascension of the incoming asymptote,** deg
Group | Characteristics of the selenocentric conic in the spec- Row 55 SXO . B
a4 s s " . Components of the unit vector §,** along the di-
ified “principal plane’” coordinate system SYO it .
sZ0 rection of the outgoing asymptote
Row 49 X DAO Declination of the outgoing asymptote,** deg
Y Cartesian components of the probe radius vector, km
z RAO Right ascension of the outgoing asymptote,** deg
bX Cartesi f th fixed
DY 'I e-suan components of the probe space-fixed ve- Row 56 ETE Angle between the T vector and the projection of
Dz ocity vector, km/sec the Moon—Earth vector on the R—T plane, deg
ETS Angle between the T vector and the projection of
Row 50 INC Inclination of the orbit plane to the equatorial plane, the Moon—Sun vector on the R—T plane, deg
de.
¢ ETC Angle between the T vector and the projection of
LAN

the Moon—Canopus vector on the R—T plane, deg

**See Appendix A.
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Row 57 BTt Projection of the impact parameters B** upon the
vector T, km
BRIt Projection of the impact parameters B** upon the
vector R, km
B The magnitude of the impact parameter,** km
THA Angle between the parameter B and the vector
T measured clockwise from T, deg
Group J Cartesian coordinates and epoch of injection con-

ditions in the geocentric equatorial system de-
scribed under Group B.

Row 58 XOCTAL
YOCTAL
ZOCTAL

XOCTAL
YOCTAL
ZOCTAL

Cartesian components of the probe radius vector at
injection in octal representation, km

Cartesian components of the probe space-fixed ve-
locity vector at injection in octal representation,

km/sec

Row 59

MM
DDD

HH

§5SSS
SOCTAL

Epoch of injection

Years past 1900

Month

Day of month

Hours

Minutes

Milliseconds

Seconds in octal representation, GMT

Time past midnight on day (DD), month (MM), and
year (YY + 1900) at which the injection epoch
occurs is the time determined by the sum of HH,
TT, SS8S5 and SOCTAL.

TPrincipal planes:

Q Earth equatorial plane
C Ecliptic plane

O Lunar orbital plane

T True lunar equator.

113.9860005 X 105 km3/sec? was used for the premidcourse orbit.

Table D-3. Atlas-Centaur VI trajectory constants and conversion factors

Constants Conversion factors Constants Conversion factors
GMsun 1.32715445 X 10" km’/sec® | Moon moments of inertia about A = 0.88746 X 10™ kg km’
GMvenus 3.247695 X 10° km*/sec’ principal axis B = 0.88764 X 10™ kg km’
GMg* 3.986032 X 10° km'/sec’ C = 088801 X 10% kg km’
GM®-( 403503 X 10° km®/sec’ Lunar and solar ephemerides The Moon and Sun positions are obtained
B ) L, from the joint JPL—STL ephemerides. For
GM ¢ 4.900759 X 10° km’/sec purposes of converting into kilometers, the
GMaars 4.297780 X 10° km®/sec’ conversion factors are:
GMiupiter 1.267106 X 10° km®/sec’ 1 AU = 1.495990 X 10° km
Msun/Mv enas 408645 1er. = 6378.3149
Msun/MEar 332951.3 Geometrical Earth model, used in Clarke spheroid of 1866
locating tracking and launching a = 6378.2064 km

MEartn/Matoon 81.335

Earcn/Mae facilities upon the Earth = 6356.5838 km
Msun/Mearen=stoon 328908 e” = 0.006768657997291
Msun/Myars ! / .

sun/ Mg 3.088.000 Earth potential function:
MSun/MJupnor 1047.39 IR 2 3

. . GM R

Equatorial radius of Earth 6378.3149 km OR ) = Ile [] + 3_; (1 — 3sin’ ¢) + %R—f(f! — 5 sin’ ¢) (sin @)
1 AU 1.495990 X 10° km .
Ellipticity of Earth 1/298.3 + D __Rf (3 — 30ssin® ¢ + 35 sin’ ¢)]
Conversion from feet to meters 0.3048 3 R
Atmospheric mode! 1959 ARDC where

Sidereal rotation rate of Earth

Universal constant of gravitation

Speed of light

Mean Moon radius

4.1780742 X 10°° deg/sec
6.671 X 107 km®/kg sec’

1738.09 km

= geocentric distance
@ = geocentric latitude
J = 1.62345 X 107
2.997925 X 10° km/sec H= -0575 X 10"
D

= 07875 X 10°°

*(3.9860036 X 105 km?/sec?) was used for the analysis in this Report.
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APPENDIX E
Atlas-Centaur VI ODP Printout

The following pages are facsimiles of the Atlas-Centaur VI (A/C-6) Orbit
Determination Program (ODP) printout data.
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PAGE HEADING t23
{AL6 FINAL &4 2 NOV 65)

EPOCH (123
650801114,4223600 . - .- -
PRUBE POSITION AND VELDCITY AT EPOCH {02
X==3712.9761,Y=4765.0928,2%2561.2324
DX=-8.7324469,DY=~5.8126368,02=-3.2398809

COTHER PARAMETER VALUES {03
TARGE T={ VENUS)

DAFLAG

SOLAR PRESSURE OFF

KE=398601.33

RILB)I=6376.15244LA(B)I=17,904104,L0(8)=~44.017372,NSDISP{B)=,1127
RI(2)=.63720204E4 LA(2)=.35208217€2 LO{2)=,243150T0E3
RI{3)=.63716906E4 LA{3)»-.35219421E2 LO(3)=,14898140F3
ESTIMATE THESE PARAMETERS

XeY42,0X,DYsDZ

KE

COVARIANCE MATRIX OF ESTIMATED PARAMETERS {10
DIAG=1.E991.E9¢1.EF9 .EFy1.E991.EDy

1.

STATISTICS,PLOT AND/OR PRINT RESIDUALS FOR THESE PARAMETERS - {14
HAL5)=0.2,DEC(5)=.2

CC3{5)=1.

CC3(2)=2.

CL3(3)=2.

€3(2)1=2,

C3i3)=2,

Ri6)I=a14AZ{6 )=, 1,EL(6)=.1

RiBI=.1,AZ{B)=.1,EL(B}=.]

WEIGHTS BY DATA TYPE AND STATION (16
R{B)==14yAZ{6)=~1esELI6)=-1,

R{B)==1.,AZ{B)=-1.,EL(B})=-1.

C3{2)=-1.

C3{3}=-1.

HA(2)=-1.,DEC(2)=-1.

HA(3)=-1.,DECI3)=~1.

HAL5}==1.,DEC(5}=-1.

CC3(5)=,5,003(2)=1.5,0C3(3)=]1.5

€C3(51=.35,CC3(2)=.86,CL3(3)=.86

DELETE THESE DATA TYPES 3
RITILAZITILELIT)

RI9},ELL9),AZ(9)

ARl e Rl E o N Tl N e o e ey N R el oy N o N N N N Y e Y XY aXaiatatatatatsRatata]

c1i2)
[SUE}]
€1(5)
RUL2)
RUE3)
HAL2),DECL2)
HA(3),DEC(3)
REJECTION SIGMAS (o6
CC3(2)=1.5
CC3(3)=1.5
€C3{5)=.7
R(6)=100.EL(6)=5.AZ{6)=5,
RUBI=100.+EL{BI=5.9AZ(B)=5.
OFFLINE CONTROL ter
KEY(S)
KEY(14)KEY(16)
END DATA (0
INPUT COVARIANCE MATRIX OF ESTIMATED PARAMETERS ITERATION NUMBER 0
x Y z DX - Dy [+33 KE
+99999999 0% . 00 . 00 . 00 . 00 . 00 . 1]
-00000000 00 . 9999 09 [e14] 00 . . 0o 0
. 00 . 00 .99999999 09 . 00 00 .00000000 00 .00000000 00 .00000000 0O
. oo . 00 . 00 .99999999 09 .00000000 00 .00000000 OO .0O0O0000 0O
. 00 . 00 00 00 .99999999 09 .00000000 00 .0DOOOOOC OO
. 00 . 00 . 00 00 . 00 .9999999%9 09 .00000000 00
. 00 . 00 o0 . 00 .00 o0 . 00 .1 01
INPUT J MATRIX OF ESTIMATED PARAMETERS ITERATION NUMBER 1]
. X [ ¢ I ox by bz KE _
«99999997-09 00 [1J1] 4] 00 . 00 . 00

+00000000 D0 .99999997-09 -~

. 00 -. 00 -. 00 -. 00 - 00

«00000000 0C ~.00000000 00 .99999997-09 -, 00 - 00 -. 00 -. 00
. 00 -. 00 -~ G0 .99999997-09 - 00 - 00 -. 00
. 00 -. 00 -. o0 - 00 .99999997-09 -.00000000 00 -.00000000 00
. 00 -. 00 -. 00 -. 00 ~. 00 .99999997-09 -.00000000 00
00 -. 00 ~ o0 - 00 ~. 00 -, 00 .1 01
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CASE 1
DOUBLE PRECISION EPHEMERIS TAPE - EPHEML
GME  .39860136 06 J  +16234500-02
G .66709998-19% A .88781796 29
GHH +49025800 04 GMS .13271411 12
.39860136 06 MGM .49025800 04

RADlATlDN PRESSURE INPUT
ARA  .38300000 01 GB .38300000 00

INJECTION CONDITIGNS 1950.0 VENUS
GEQCENTRIC X0=«
CARTESIAN

DATE OF RUN 110465B OLPM24

36928586 04

PROBE 1S5 OUT OF EARTH'S SHADOW
0 DAYS O HRS. 0 MIN. 0.000 SEC.
GEDCENTRIC
X =-.37130099 04 Y .47651108 04
R «65614358 04 DEC .22975690 02
R +65614358 04 LAT  .22975690 02

XS -.11389618 09 Ys
XM .26372386 06 Y™
XT -.19890653 09 YT
RS 15159174 09 vs

91780063 08
~+26962224 06
+28956684 08
+29377925 02

GED .23115866 02 ALT  .18651935 03

OUT  .36600000 02 0T .37500000 01

CCL  .27775553 03 NCL  .16780707 03
EPOCH OF PERICENTER PASSAGE

SMA  .41549898 06 ECC  .98424744 00

VH  .87269407-01 €3 -.95933174 00

TA -.57303169 01 MTA .18000000 03

b

-.37130099 04 Y
INC  .28562397 02 LAN
WX -.76733056-02 WY
QX -.76382814 00 Qv
BX .74382816 00 BY

47651108 04
+35908041 03
~+47805399 00
~+56406133 00

+56406134 00"

IBSYS-JPTRAJ-SPACE 092765 1

H -.57499999-05 D .78749999-05 RE 63781650 04 REM .63783143 04

8 .88800194 29 C .88836976 29 OME  .41780741~02 AU 14959850 09
GMV  .32476627 06 GMA  .42977368 05 GMC  .37918700 08 GMJ .12670935 09

JA  .2%200000-02 HA  .00000000 00 DA .00000000 00 RA  .34170000 04

MAS  .19822000 03 GBL .00000000 00 682 .00000000 0O SC  .10310000 09

235725630623202714630000 J.D.= 2438984.11277314 AUG. 11,1965 14 42 23.600

Y0 47778283 04 20 .25666310 04 DX0-.87570837 Ol DY0~.57826677 Ol D20-.32269377 Ol
TO 52943599 05 GHA .18044963 03 GHO .31924731 03

EARTH IS THE CENTRAL BODY FOR INTVEGRATION COWELL EQUATIONS OF MOTION

235725630623202714630000 J.D.® 2436984,11277314 AUG. 11,1965 14 42 23.600
EQUATORIAL CDORDINATES

T +25611944 04 DX -.87324224 01 DY -.58125544 01
RA 412792599 03 vV .10979020 02 28423892 01 AL

DI ~.32400448 01
«10745071 03

LON  .30747636 03 VE  .10560147 02 29552324 01 AZE .10816843 03
1S .39801205 08 DXS -.19163334 02 DYS -.20428721 02 015 -.88598250 01
IM -.15028776 06 DXM  .73064569 00 DYM .60447249 00 DIM  .21499923 00
IT .16880855 08 DXT ,22178454 01 0YT -.45205320 02 D27 -.21370097 02

RM  .40599610 06 VM .97234498 00 RT

LOS .32068773 03 RAS  .14113736 03
DR ~.54443560 00 SHA ~.16630943 04
TCL  .19797701 03

«20171083 09 VT  .50051182 02
+31436638 03 LOM 13391675 03
«15221733 02 DEM -.21726129 02
GEOCENTRIC CONIC

235725630642202637472500 J.D.= 2438984.11346350 AUG. 11,1965 14 43 23,247

8 73458737 05 SLR  .12987240 05 APD  .82445277 06 RCA 65451718 04
Cl  .T1949507 05 TFP -.59647013 02 TF  .69035893-03 PER 144423642 05
EA -.51099718 00 MA -.80561170-02 TFI .00000000 00

ALL VECTORS REFERENCED TO EARTH EQUATDR PLANE

DX -.873264224 ~+5812554 DZ -.32400448 O

82444933 00 HV .49401816 00 MZ -.27809557 00

4537403 00 PY 67327495 00 PZ  .36082288 00

-+264968598 00 RY .2604804% 00 RZ -.93263432 00
+72190668 00 TY 69199043 00 T2 .00000000 00

1 .25611944 04
APF  .13100283 03
WZ  .B7829694 00
QZ -.31368988 00 RX
82 .31368%88 00 >

8  .73458737 05 THA  .34034545 03

-

VECTOR [N EARTH EQUATOR PLANE

DAP  .21150739 02 RAP .13378788 03
BTQ .69178861 05 BRQ -.24707712 05

X -.37130099 04 Y .53907395 04
INC  .51323543 01 LAN .35507930 03

WX -.76733058-02
QX -.76382817 00
BX .76382818 00

WY -.89127082-01
QY -.64230197 00
BY .64230198 00

ALL VECTORS REFERENCED

1 .45378920 03 ox
APF  .13509620 03 13
WZ .9959907%t 00
QI -.63361622-01 RX
B2 .63361623-01 ™

-«8732422¢ 01 oy
82444933 00 uY
4537403 00 PY

~.40836356-01 RY

+T6277438 00 TY

TO ECLIPTIC PLANE
-.66218047 01 bz -.
-.56308427 00 MZ -.
.76125194 00 PL .
+46168588-01 RZ -.
«64666472 00 T .

65983415 00
56739797-01
63149195-01
99800409 00
00000000 00

DAP  .36205910 01 RAP .13029061 03
CASE 1

BTC .73310500 05 BRC -.46637707 04

X .43653086 04 Y .48958708 04

INC  .57065928 01 LAN .24278821 03

WX -.88429053-01 wY
QX -.B0404549 00 Qv
BX .B0404554 00 BY

+45469345-01
+58639365 00
-.58639369 00

DAP  .87636278 00 RAP .53983103 02

BTD .73102967 05 BRO ~-.72181998 04
HELIOCENTRIC

X  .11389247 09 ¥ -.91775297 08

R .15158539 09 LAT -.15221383 02

XE 11389618 09 YE
XT -.85010348 08 Yr

-.91780063 08
-.62823379 08

LTE -.15221733 02 LOE .32113736 03
EPS  .16531672 03 ESP  .276453512-18
MPS  .17077952 03 MSP .25217635-01
EPT  .13402091 03 ETP .00000000 00
SET  .31812591 02 STE .47629962 02
SAC  .11989950-09

GCE .82244465 02 GCT  .10022149 03
REP ,65614¢358 04 VEP .10979020 02

EPOCH DF PERICENTER PASSAGE
SMA  .94999512 08 ECC  .560503420 00

VH  .18541089 02 €3
TA -.17497568 03 MTA

~+13969963 04
+18000000 03

x

«11389247 09
INC  .20269268 01 LAN
WX .23326580-01 NY
QX ~-.72276802 00 Qv
BX .72276803 00 BY

<

-.10003318 09
13873736 03
«26587043-01

~.69019205 00
+69019207 00

DAP -.17855993 00 RAP .13368556 03
BYC .75591677 08 BRC .26649071 07

X =.70414543 08 Y -.13400267 09
INC 30397153 01 LAN .14378388 03

WX .31330653-01 NY
QX -.84092528 00 Qv
BX .84092531 00 8y
OAP ~-,30341595 01 RAP

BRO

«42782667-01
54114173 00
-+54114175 00
+57248132 02
8T0

15638244 08 424236473 D6

O DAYS 16 HRS. T MIN. 38.400 SEC.

108

T .T75638632 08

IBSYS-JPTRAJ~SPACE 092765 2

B .73458697 05 35635993 03 T VECTOR IN ECLIPTIC PLANE

VECTORS REFERENCED TO ORBIT PLANE OF TARGET AND NODE
I .16422193 03 DX -.84911939 01 DY .68772105 01 DZ -.1068B677 01
«17115171 03 MX -.74132257 00 MY .66421387 00 MZ ~.96232740-01
WZ .99504413 00 PX +58795496 00 PY .80874898 00 PI  .15294814-01
Q2 -.98250835-01 RX  ,89937145-02 RY .12371113-01 RI ~.99988296 00
BZ .98250841-01 TX .80884364 00 TY -.58802377 00 TZ .00000000 00

B 73458465 05 +35436088 03 T VECTOR IN ORBIT PLANE OF TARGET

EQUATORIAL COORDINATES

1 -.39798643 08 DX +10430912 02 DY .14616166 02 0z .56197801 Ol

LON  .32113750 03 V  .18815370 02 PTH -.75969043 01 Az .73978973 02
39801205 08 OXE 19163334 02 DYE .20428721 02 DZE .88598250 01
22920350 08 DXT  .21381179 02 DYT ~-.24776599 02 0IT -.12510272 02

LTT -.12234241 02 LOT  .21646472 03 RST  .10816135 09 VST .35036290 02

SEP  .14682648 02 EPM  .59889401 O} EMP  .96153174-01 MEP .17391443 03

SMP  .91955605 01 SEM .17086293 03 EMS  .91127625 Ol ESM  .25217635-01

TEP  .45977746 02 TPS .31813325 02 TSP .10055804 03 STP  .47628630 02

EST  .10055744 03 RPM  .41252115 06 RPT ,20170627 0% SPN  .88896645 02

SIP  .31811592 02 CPT .85387562 02 SIN .85385629 02

CPE  .99341995 02 CPS .78320568 02

HELIOCENTRIC CONIC
235734564752202364630000 J.D.= 2439068.21752213 NOV. 3,1965 17 13 13.912
B 75638640 08 SLR  .60223448 08 APD  .15247763 09 RCA .37521598 08
Ci .28271012 10 TFP -.72666503 07 TF  .84104747 02 PER .18483760 03
EA -.16989143 03 MA -.16360709 03 TF1 .00000000 00

ALL VECTORS REFERENCED
28665000 04 DX .10430912 02 oY
+35494504 03 MX «65930064 00 Ny
WZI .99937432 00 PX -.69069692 00 PY
QZ .35231916-01 RX .21525295-02 RY
8 -.35231916-01 TX 72314115 00 T

YO ECLIPTIC PLANE
«15645616 02 423
« 75087143 00 (24
72313762 00 (23

-.22536296-02 RZ
-69070029 00 Tz

-.65969563 00
-+35369476-01
=231164450-02
-+99999513 00

-00000000 00

B .75638637 08 THA .20190701 01 T VECTOR IN ECLIPTIC PLANE

ALL VECTORS nsrsazuc:o YO ORBIT PLANE OF TARGET AND NODE
.79503113 07 DX 17661063 02 ~.64829496 01 DI -.27636360 00
.27345937 03 MX 88500787 00 uv -.46551029 00 M2 -.78231098-02
WZ .99859302 00  PX +54024347 00  PY .83984237 00 PZ -.52931351-01
QI .31997535-02  RX -+28635961-01 RY -.44516397-01 RZ -.99859812 00

BZ -.31997536-02 TX 84102138 00 TY ~.54100189 00 T2 .00000000 00

THA ~ .18358993 00 T VECTOR IN ORBIT PLANE OF TARGET

2357256651062026400000000 J.D.= 2438984.786474537 AUG. 12,1965 06 50 02.000




JPL TECHNICAL REPORT NO. 32.911

CASE 1 IBSYS~JPTRAJ-SPACE 092765 3
GEOCENTRIC EQUATORIAL COORDINATES

X +57012146 05 Y -.13836247 06 Z -.74800214 05 DX .10510113 O1 DY -.14390947 01 DZ -.77426064 00

R .16730101 06 DEC -.26557749 02 RA  .29239407 03 V  .19435537 01 PTH .T7187711 02 Al  .79074923 02

R .16730101 D6  LAT -.26557749 02 LON  .22937211 03 VE .10659469 02 PTE .10241147 02 AZE .27044618 03
XS -.11500151 09 ¥S 90588113 08 IS  +39284287 08 DXS -.18911343 02 DYS -.20629379 02 DZS ~.89466968 01
XM .30336227 06 YR -.23193805 06 IM -.13633205 06 DXM .63242678 00 DYM .69151106 00 DIM  .26495952 00
XT -.19875553 09 YT «26337405 08 IT  .15641678 08 OXT .29835935 Ol DYV -.45019136 02 DIT -.21315227 02
RS .15157443 09 VS .29381177 02 RN .405647546 06 VM .97383505 00 RT  .20110216 09 VT .49899532 02

GED -.26713690 02 ALY  .16092712 06 L0S  .7B750101 02 RAS .14177206 03 RAM .32259998 03 LOM .25957803 03
OUT  .36600000 02 DT 48000000 03 DR .18951628 01 SHA .82870975 05 DES .15021108 02 DEM -.19647205 02
€CL  +91220710 02 MCL 20344587 03 TCL  .11511678 02

GEQCENTRIC CONIC

EPOCH OF PERICENTER PASSAGE 235725630642202720000000 JeD.= 2438984.11346788 AUG. 11,1965 14 43 23.625
SMA  .40357385 06 ECC .98370674 00 B  .72554739 05 SLR  .13043925 05 APD  .80057217 06 RCA  .65755308 04
VH  .90068518-01 €3 -.98767884 00 Cl  .72106353 05 TFP .57998375 05 TE  .69473186-03 PER  .42524945 05
TA .15960377 03 MTA .18000000 03 EA 253476799 02 MA  .81832026 01 TFI  .67197222 00

ALL VECTORS REFERENCED TO EARTH EQUATOR PLANE
X 57012146 0S ~+13836247 06 —-74800214 05 DX .10510113 01 DY -.14398947 O} DZ -.77426064 00
INC  .28565322 02 LAN .35904305 03 APF  .13116151 03 MX  .94011076 00 MY .29572364 00 MZ  .169%52728 00
WX -.79857354-02 WY -.47809394 00 WZ .87827253 00 PX -.64704917 00 PY .67211382 G0 PZ  .35998664 00
QX -.76240657 00 QY -.556541069 00 QZ -.31471756 00 RX -424966740 00 RY .25933873 00 RZ ~.93295746 00
BX .76240651 00 BY .56541064& 00 BZ 31471753 00 TX  .72041208 00 TY .693564628 00 TZ .00000000 0O
DAP  .21099375 02 RAP .13391148 03

<
~

BTQ .68301965 05 BRQ ~-.24475125 05

«72554739 05 THA .34028551 03 T VECTOR IN EARTH EQUATOR PLANE

ALL VECTORS REFERENCED TO ECLIPTIC PLANE
X .57012146 05 Y -.15670016 06 ~.13575836 05 DX .10510113 01 DY -.16290736 01 DZ -.13746134 00
INC  .51375675 01 LAN .35488377 03 APF  .13541681 03 MX  .94011088 00 MY .33875880 00 MZ  .3T7BT74590-01
WX -.79857294-02 WY -.89193140-01 uI  .99598256 00 PX -.64704916 00 PY .75985267 00 P2  .62859020-01
QX -.76240660 00 QY -.564394767 00 ~ QZ -.63780321-01 RX ~.40753470-01 RY .47858239-01 RZ -.99802238 00
BX  .76240646 00 BY .64394756 00 8Z .63780309-01 TX .76135834 00 TY .64833131 00 TZ  .00000000 00
DAP  .36039322 01 RAP .13041591 03

~

BIL .72406416 05 BRC -.46367325 04 B .72554727 05 THA .35633592 03 T VECTOR IN ECLIPTIC PLANE
ALL VECTORS REFERENCED TO ORBIT PLANE OF TARGET AND NODE
" X -.13884773 06 ¥ ~.92981572 05 Z -.80846916 D4 DX ~.13354559 01 DY -.14110427 01 DI -.54009936-01

INC  .57202502 01 LAN .24268883 03 APF  .17139511 03 MX  .55079661 00 MY -.83007465 00 Mz .8T175257-01
WX -.B88562465-01 WY .45732337-01 WZ .99502040 00 PX +58593699 00 PY .81021935 00 P  .14913062-01
QX -.B0550274 00 QY .58434006 00 0Z -.98551290-01 RX .87390866~02 RY  .12084195-01 RI -.99988877 00
8X .B0550262 00 BY -.58433995 00 B2 .98551275-01 TX 81030948 00 TY ~.58600217 00 TZ .00000000 00
DAP  .B544B739 00 RAP .54126178 02

BTO .72201438 05 BRO -.71511548 D4 B .72554714 05 THA .35434362 03 T VECTDOR IN ORBIT PLANE OF TARGET
CASE 1 IBSYS~JPTRAJ-SPACE 092765 4
HELIOCENTRIC EQUATORIAL CDORDINATES
X .11505853 09 Y -.90726475 08 Z -.39359087 08 DX +19962354 02 OY .19189484 02 DI .81724381 01
R .15171979 09 LAT -.15035624 02 LON  .32174335 03 V  .28B70757 02 PTH  .30647033 01 Al  .T72066928 02

XE .11500151 09 YE -.90588113 08 IE -.39284287 08 DXE .18911343 02 DYE .20629379 02 D2ZE .B9466988 01
XT -.B3754011 08 YT -.64250708 08 IT -.23642608 08 DXT .21894936 02 DYY -,24389757 02 D27 -.12368529 02
15021108 02 LOE .32177205 03 LTV -.12624388 02 LOY .21749311 03 RST .10817514 09 VST .35031828 02
EPS  .29660908 02 ESP  .32051055-01 SEP  .15030779 03 EPM .13425590 03 EMP  .17188707 02 MEP  ,28555386 02
MPS  .16296703 03 MSP  .29673510-01 SMP  .17003084 02 SEM .17530692 03 EMS  .46805725 01 ESM  .13988227-01
EPT .61280204 02 ETP .40782339-01 TEP .11867799 03 TPS .31963023 02 TSP .10009521 03 STP  .47941769 02
SET .31973893 02 STE .47900233 02 EST .10012587 03 RPM .27061215 Ce RPT .20118250 09 SPN  .27476098 02
SAC  .11968718-09

GCE .268B77928 03 6LT .10029097 03 SIP  .3196128B5 02 (PT .85539889 02 SIN .85538151 02

REP  .16730101 06 VEP .19435537 01 CPE  .B0548404 02 (PS .78412692 02

HEL IOCENTRIC CONIC

EPOCH OF PERICENTER PASSAGE 235713500052202540000000 J.Do= 2438860.64T16145 APRIL 10,1965 03 31 54.750
SMA  .14489345 09 ECC  .71215656-01 B .14452516 09 SLR .14415860 09 APD  .15521213 09 RCA  .13457477 09
VH .28180790 02 C3 -.91594280 03 C1 .43740004 10 TFP .10725487 08 TF ~.12346561 03 PER  .34816146 03

TA  .13441094 03 NTA  .18000000 03 EA  .13141847 03 MA  .12835863 03 TF1  .67197222 00

ALL VECTORS REFERENCED TO ECLIPTIC PLANE
-11505853 09 Y -.98896059 08 1 -.13129500 05 DX  .19962354 02 oY  .20856804 02 01 -.13701481 00
INC  .27205238 D0 LAN .13827584 03 APF  .46633231°02 nxX  .65182594 00 MY  .75835373 00 MI ~.4T7479628-02
WX .31605080-02 WY  .35442670-02 WZ .99998873 00 PX ~.99632517 00 PY -.85568599-01 PZ  .34522105-02
QX .85579889-01 QY -.99632484 00 Q7 .32608021-02 RX -.34395486-02 RY -.29540291-03 RZ -.99999291 00
BX -.85579987-01 BY .99632597 00 BZ -.32608058-02 TX -.85569204-0) TY .99633223 00 Tz .00000000 00
DAP  .19779801 00 RAP ,18490875 03

x

BTC .14452461 09 BRC .47127150 06 B .14452538 09 THA .18663128 00 T VECTOR IN ECLIPTIC PLANE

ALL VECTORS REFERENCED TO ORBIT PLANE OF TARGET AND NODE

~+58990786 08 ~+13489019 09 Z .79875718 07 DX  .249764272 02 DY -.14466746 02 OI .72080860 00
INC  .32750655 01 LAN 17579471 03 APF  .29273994 03 MX  .89062203 00 MY -.45420292 00 NI .22183771-01
WX .41893371-02 HY .56975976-01 ¥l  .99836677 00 PX -.31796831 00 PY .94662791 00 Pl -.52688944-01

Qx ~.94808386 00 QY -.31724823 00 QZ  .22083438-01 RX  16777797-01 RY -.49946274-01 R1 -.99860952 00

BX 34808522 00 BY 31724868 00 BZ -.22083670-01 TX 94794602 00 TY 31843109 00 TZ .00000000 00

DAP -.30202515 01 RAP .10856807 03

»x
<

BTO .14448998 09 BRO .31960555 07 B <14452533 09 THA .12671512 01 T VECTOR IN ORBIT PLANE OF TARGET
D DAYS 16 HRS. 7 MIN. 45.900 SEC. 235725665110202300000000 J.D.= 2438984.78483217 AUG. 12,1965 06 50 09.500
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JPL TECHNICAL

REPORT NO. 32-911

IBSYS-JPTRAJ-SPACE 092765

DX 10509753

V. 19434499
VE .10660419
Oxs -.18911310
DXM  .63241319
OXT .29836920
VM .97383527
RAS .14177214
SHA  .82875425

GEDCENTRIC CONIC

EQUATORIAL CODORDINATES

o1 DY -.14398065
01 PTH .77188115
02 PTE .10239689
02 OYS -.20629404
00 DYM 69152144
01 DYV -.45019111
00 RT .20110208
03 RAM 32260104
05 DES .15021081

o1
02
02
02
00
02
09
03
02

2357256306462202725300000 J.D.= 2438984.11346836 AUG.

SLR 413043945
TFP .58005833
MA . 81842417

ALL VECTORS REFERENCED

05 APD .80057304
05 TF  .69521863~
o1

06
03

13
Az
AZE
pZS
DZM
ozv
vr
LOM
DEM

-=774621294
«79074381
227044611

—+89467099
226496565

-.21315220
+49899513
«25954774

—e19646911

11,1965 14 43 23.667

RCA
PER
TFI

0z
L2
Pz
RZ
1z

«65755412 04
«42525014 05
.67205901 00

TO EARTH EQUATOR PLANE

00
00
00
00
00

-.77421294
+16953589
«35998654

~+93295749
+00000000

EARTH EQUATOR PLANE

0z
14
Pz
RZ
Tz

274
L}
Pz
RZ
T2

DX .10509753 01 0Y -.14398065 01

MX  .94010409 00 MY .29573961 00

PX -.64704940 00 PY .67211363 00

RX =.24966741 00 RY .25933857 00

TX .72041186 00 TY .69354651 00
THA 434028551 03 T VECTOR IN

ALL VECTORS REFERENCED TO ECLIPTIC PLANE
DX .10509753 01 DY -.16289736 Ol

MX .94010408 00 MY .33877682 00

PX =.64704940 00 PY .75985247 00

RX =.40753474-01 RY .47858214-01

TX 76135814 00 TY  .64833155 00
THA  +35633592 03 T VECTOR IN ECLIPTIC
ALL VECTORS REFERENCED

DbXx -.13353672 01 OY -.14109837 01

MX  .55081247 00 MY -.83006357 00

PX  .58593670 00 PY .81021955 00

RX .B87391837-02 RY .12084339-01

TX .81030969 00 TY -.58600189 00
THA  .35434362 03

18SYS-JPTRAJ-SPACE 092765

DX .19962285

vV  .28870802
DXE .15911310
DXT .21895002
LOT  ,21749324
EPM  ,13425385
SEM  .17530704
TPS .31963041
RPM  .27060200
CPT  .85539910
CPS .78412704

HELIOCENTRIC CONIC

-.13745268 00
«+37876129-01
+62859003-01

~+99802239 00
+00000000 00

PLANE

TO ORBIT PLANE OF TARGET AND NODE

~.54005111-01
+87175932-01
«14913235-01
-+99988876 00
+00000000 00

T VECTOR IN QRBIT PLANE OF TVARGET

EQUATORTIAL COORDINATES

02 OY 19189598
02 PTH  .30645103
02 OYE .20629404
[+73 OYT ~-.24389707
03 RST  .10817514
03 EMP  .17190831
03 EMS  .46B04521
02 TSP .10009515
06 RPT .20118243
02 SIN .85538173
02

02
ol
02
02
a9
02
[
03
09

02

174

Az
DLE
bzt
VST
MEP
ESM
sTP
SPN

+B1724970
+12066888
89467099
-.12368510
+35031827 02
-28555308 02
+98911702-02
47941808 02
+2T475263 02

o1
02
o1
o?

235713500035202640000000 J.D.= 2438860.64656539 APRIL 10,1965 03 31 03.250

CASE 1
GEOCENTRIC
X .57020028 05 Y -.13837327 06 1 -,74806020 05
R .16731523 06 DEC -.26557539 02 RA  .29239529 03
R .16731523 06 LAT -.26557539 02 LON .22934199 03
XS -.11500166 09 ¥S  +90587959 08 IS  .39284220 08
XM .30336701 06 YM ~.23193287 06 IM -.13633006 06
XT -,19875550 09 YT .26337067 08 2T .15641519 08
RS 15157443 09 VS .29381177 02 RM  .40547538 06
GED -.26713479 02 ALT  .16094133 06 LOS .78718846 02
DUT .36600000 02 DT .48000000 03 DR  .18950646 01
CCcL  .91220904 02 MCL  .20344359 03 TCL  .11511881 02
EPOCH OF PERICENTER PASSAGE
SMA  .40357429 06 ECC  .98370674 00 B .72554829 05
VH  .90068493-01 C3 -,98767777 00 Cl  .72106410 05
TA .15960485 03 MTA  .18000000 03 EA  .53479319 02
X +57020028 05 Y -.13837327 06 1 -.74806020 05
ENC  .28565332 02 LAN 235904305 03 APF  .13116152 03
WX -.79857154-02 WY -.47809388 00 WZ .87827245 00
QX -.76240624 00 QY -.56541092 00 Q% -.31471768 00
8X .76240625 00 BY .56541092 00 BZ .31471768 00
DAP .21099369 02 RAP  .13391150 03
BTQ .68302047 05 BRQ -.24475163 05 B .72554829 05
X 57020028 05 Y -.15671238 06 Z -.13576867 05
INC .51377010 01 LAN .35488378 03 APF  .13541682 03
WX -.79857087-02 WY -.89193112-01 WZ  .99598236 00
QX -.76240624 00 QY -.64394780 00 QZ -.63780311-01
BX 76240625 00 BY .64394782 00 BZ .63780313-01
DAP .36039305 01 RAP  .13041593 03
BTC .72406501 05 BRC -.46367381 04 8 .72554812 05
X -.13885774 06 Y -.92992160 05 2 -.80851189 04
INC .57204729 Ol LAN .24268896 03 APF  .17139500 03
WX -.88562419-01 WY .45732054-01 WZ .99502002 00
QX -.8055027% 00 QY .58433938 00 Q% -.98551100-01
BX .80550297 00 BY -.5B433950 00 BZ .98551121-01
DAP .85449593 00 RAP .54126198 02
BYO .72201543 05 BRO -.71511536 04 B 72554820 05
CASE 1
HELICCENTRIC
X .11505868 09 Y -.90726332 08 Z -.39359026 08
R 15171980 09  LAT -.15035599 02 LON  .32174343 03
XE .11500166 09 YE -.90587959 08 o8
XT -.83753844 08 YT -.64250891 08 08
LTE -.15021081 02 LOE .32177214 03 LTT -.12624438 02
EPS .29659886 02 ESP  .29673510-01 SEP .15030881 03
MPS  .16296404 03 MSP  .27976454-01 SMP  .17006069 02
EPT .61279199 02 ETP  .40782339-01 TEP .1186789% 03
SET  .31973911 02 STE .4T7900270 02 EST .10012581 03
SAC .11968715-09
GCE .26877909 03 GCYT .10029098 03 SIP .31961303 02
REP .16731523 06 VEP .19434499 01 CPE .80548388 02
EPOCH OF PERICENTER PASSAGE
SMA  .14489388 09 ECC  .71211001-01 8 .14452589 09
VH .28180879 02 €3 -.91594007 03 Cl  +43740084 10
TA  .13441069 03 MTA  .18000000 03 EA .13141842 03
X .11505868 09 Y -.98895904 08 Z -+13131000 05
INC  .27187252 00 LAN .13827573 03 APF  .46633646 02
WX .31603055-02 WY  .35440267-02 WZ .99998874 00
QX .85585053-01 Qv -.99632212 00 QI .32605540-02
BX -.85585346-01 BY .99632552 00 82 ~.32605651-02
DAP .19778606 00 RAP .184590906 03
BTC .14452477 09 BRC .47123614 06 B .14452554 09
X -.68990590 08 Y ~,13489031 09 I .79875431 07
INC 32750730 01 LAN . 17579498 03 APF  .29273999 03
WX .41890558-02 WY .56975865~01 Wl .99836677 00
QX -.94808313 00 QY -.31725409 00 QZ .22083467-01
BX .94808339 00 BY .317256417 00 BZ -.22083473~01
DAP -.30202473 Ol RAP .10856840 03
BYD +14449063 09 BRD .31960738 07 B 14452597 09
61ATI5666T4T 215452472403 214500650306 6044301646037
21195338131 17569099776
220670711777 622416510542 5214446420416 201413373207

110

SLR  .14415912 09 APO  .15521192 09 RCA
TFP  .10725546 08 TF -.12346621 03 PER
MA  .12835877 03 TFI
ALL VECTORS REFERENCED TO ECLIPTIC PLANE

DX .19962285 02 DY .20856931 02 o2
MX .65182488 00 MY .T75835467 00 Mz
PX -.99632245 00 85573777-01 (&3
RX -.34393352-02 RY -.29540326-03 RZ
TX -.85574577-01 TY .99633177 00 Tz
THA .18681677 00 T VECTOR IN ECLIPTIC

ALL VECTDRS REFERENCED

13457584 09
348146301 03
«67205901 00

-.13700598 00
—e&T4T76484-02
«34519979-02
~+99999063 00
+-00000000 00

PLANE

TO ORBIT PLANE OF TARGET AND NOODE

DX .24974381 02 DY ~.l446664T 02 0z .72V80793 00
MX 89062271 00 MY -.45420158 00 M2 .22183891-01
PX -.31799413 00 PY .94662721 00 P?7 -.52488862-01
RX .16778059-01 RY =.49946101-01 RZ -.99861070 00
TX 94794419 00 TY .31843653 00 TZ .00000000 00
THA  .12671529 01 T VECTOR IN ORBIT PLANE OF TARGET

603562056351 602635030455 EARTH

000000000000 INITIAL
601561406164 600615136147 EARTH
235725665110 202300000000 END




JPL TECHNICAL REPORT NO. 32-911

J  MATRIX ITERATION NUMBER 3

X Y z Dx DY oz KE

X 49700467 06 -.62333205 06 ~.33540663 06 .B2034568 09 .53242724 09 .29657165 09 .13603049 05
Y ~+62333205 06 .78329588 06 .42136430 06 -.10310831 10 -.67050431 09 -.37365571 09 -.17088851 0S
2 ~+33540663 06 .42136430 06 .22674461 06 -.55448263 09 -.36040017 09 -.20082900 09 -.91914121 04
223 «B2034568 09 -.10310831 10 ~.55448263 09 .13583075 13 .88398659 12 .49270036 12 .22505509 08
oY +53242724 09 67050431 36040017 09 .BB398659 12 .5766B474 12 .32159277 12 .14637764 08
bz +29657165 09 37365571 20082900 09 .49270036 12 .32159277 12 .17936243 12 .81571429 07
KE +13603049 05 -.17088851 05 -.91914121 04 .22505509 08 .14637764 08 .B1571429 07 .37411219 03

CORRELATIONS BASED ON J MATRIX ITERATION NUMBER 3

X A z ox oy DZ KE

X =.10006C00 01 .99902488 00 .99913214 L0 ~.99843000 00 -.99451379 00 -.99330736 00 -.99759693 00
\3 «¥9932488 00 -.1C000000 D1 -.99983u4eu CU 99961255 00 .99762983 U0 .39688018 00 .99827228 00
? +99915214 00 -.99983040 00 -.10000000 @1 .99912639 00 .9966603T 08 .99884604 00 .99795931 00
DX -.99843000 00 .99961355 00 .99912639 00 —.10000000 0] =.99879739 0Q +.99820121 00 ~.99836388 00
DY  ~.99451379 00 .99762983 00 .99666057 00 ~.99879739 00 -.10000000 01 ~.99993392 00 -.99656259 00
DZ  -.99330736 00 .99688018 00 .99564604 00 ~.99820121 0O -.99993392 00 -.10000000 01 -.99579833 00
KE 99759693 00 .99827228 00 .99795931 00 -.99836388 00 ~.99656289 00 -.99579833 00 -.10000000 O1

AC6 FINAL & 2 NDV 65

ITERATION NUMBER 3 EPOCH  65/08/11 144223.600  CLOCK 094910 S0S  .19401 03 QS0S  .19401 03
x blh720x00905§616120266;4 Y 215451643425162732200402 T 214500114346161605174504
DX  604427337766551641260522 DY  603564001620550414544332 DI  602636563624547676225276
AU 234435254222000000000000
Q bQ STDEVOQ APRIDRT oL @ NEW Q NOMINAL Q DQINOM)
STDEVDQ
X -.18943357-02  .11874256 01  .00000000 00  -.37130100 04  =-.37130119 04  -.37129761 04  -.35797119-01
Y ~+267644979-03  .42916243 00  .00000000 00 -47651109 04 47651106 04 47650928 04 -17883301-01
z +58459678-04  .97290774 00  .00000000 00 225611544 04 +25611945 04 -25612324 04  -.37872314-01
DX +2U448439-05  .95634271-D3  .00000000 00  -.87324227 01  -.87324207 O1 -.87324467 01 +26106834-04
oY +20553519-06  .23230028-02  .00000000 00 -.58125545 01 -.56125544 01 ~.58126368 01 +82433222-04
D ~.32245693-05  .49607871-02  .00000000 00 -+32400448 03 -.32400480 O1 ~+32378809 D1 -.16718122-03
KE .24760969-02 97466022 00  .00000000° 00 +37880136 06 +35060136 06 239860133 06 “$1251000-92
COVARIANCE MATRIX OF ESTIMATED PARAMETERS ITERATION NUMBER 3
x Y z DX oY oz KE

x +140997%6 01 ~.47942991 00 .11281192 01 -.11307209-02 -.26620341-02 .58058555-02 .1351594% 00 :
Y ~+47942991 00 .18418039 00 ~.41215682 00 .38239087-03 .95765809-03 -.20494205-02 -.684686113-01 i
2 «112B1192 01 -.41215682 00 .94654947 D0 -.B9677384-03 ~.22195424-02 .47719892-02 .15147952 00
bx ~-+11307209-02 .38239087-03 89677384-03 .91499139-06 .20920868-05 -.45965246-05 -.10439259-03
oy =+26620341-02 .95765B809-03 -.22195424-02 .20920868-05 .53963421-05 -.11491964-04% 41681267-03
17 -58058555-02 -.20494205-02 .47719892-02 —.45965246-05 -.11491964~04 .26668974-04 ' .79434698-03
KE +13515949 00 ~.68486113-01 .15147952 00 -.1U439259-03 -.41681267-03 .79434698-03 .94996254 00

CORRELAYION MATRIX O

b

ESTIMATED PARARETERS ITERATION NUMBER 3 :

X Y z DX DY '23 XE

x +10000000 01 -.94079937 00 .97651053 00 -.99571592 00 -.96506704 98442870 00 .11678495 00
Y ~+94079937 00 .10000000 O} -.98711815 00 .93169178 00 .96059220 96146580 00 -.16372974 00
14 +97651053 00 -.98711815 00 .10000000 01 -.96382396 00 -.98206911 00 .98753442 00 .15974564 00
Ox =+99571592 00 .93169178 00 -.96382396 00 .99999999 00 .94170830 00 -.96769943 00 -.11199609 00
DY  ~-.96506704 00 .96059220 00 -.98206911 00 .94170630 00 .10000000 O1 99602211 00 -.18409328 00
224 -984420870 00 96146580 00 .98753442 00 -.96769943 00 -.99602211 00 .10000000 O1 .16408975 00
KE «11678495 00 -.16372974 D0 .15974564 00 -.11199609 00 -.18409328 00 .16408975 00 .10000000 01
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112

TIME

023132
023232
023332
023432
023532
023632
023732
023832
023932
024032
024132
024232
024332
0246432
024532
024632
024732
024832
024932
025032
025132
025232
025332
025432
024532
025632
025732
025832
025932
03003,
030132
030232
030332
0306432
030532
030632
030732
030832
030932
f)032
L1137
031232
031332

TIME

031432
031532
031632
031832
031932
032032
032132
032232
032332
032432
032532
032632
032732
032832
032932
033032
033132
033232
033332
033432
033532
033632
033732
033832
033932
034032
034132
036232
034332
034432
034532
034632
036732
C34832
034932
LAh0N2
035132
0345232
PEPEEY
035632
035732
035932
040032

STATION NUMBER 11
FREQUENCY2013706.0
mw Q CcC3
60 11 .29056526 05 .980 0O
60 11 .29051510 05 .977 00
60 11 .29046600 05 .975 00
60 11 .29041796 05 .971 0O
60 11  .29037095 05 .969 00
60 11 429032498 05 .967 00
60 11 .29028006 55 465 00
60 11 .290230618 ., .%63 00
60 11  .29019333 05 .959 0O
60 L1 .29015151 Q5 .957 00
40 11 .29011072 05 .955 00
60 11 .29007094 05 .953 Ou
60 11 .29003219 05 .951 00
60 11 28999446 05 .94% 00
60 11 .28995774 05 .947 00
6U 11 .28992203 05 .947 00
60 11 .28988732 05 .945 00
60 11  .28985363 05 .943 00
60 11 428982093 05 .941 00
60 11 .2B8978923 05 .939 0O
60 11 .28975853 05 .939 00
6V 11 .28972881 05 .938 0O
60 11 +2B97000& 0% .236 0O
60 11 28967234 25 w36 00
60 11 +2896455/ 0% .934 00
60 11 8961978 (< .32 00
60 11 .28959497 U .¥32 00
60 11 .28957112 05 .930 0C
60 11 .28954824 05 .928 OC
60 11 .28952633 05 .928 00
60 11 .28950537 05 .926 00
60 11 .28948537 05 .926 00
60 11 .28946632 05 .924 00
60 11 .28944821 05 .924 00
60 11 .2B8943i06 05 .922 00
67 11 .28941484 05 .922 00
6u 11 .28939956 05 .920 00
60 11 428938523 05 .920 00
$3 11 .28937191 05 .9i8 0O
0 11 268935913 0> .918 00
STl .28936117 95 916 00
o bl .2B8933712 05 .91e VO
60 41 428932740 05 .916 00
STATIUN NUMBER 11

65/08/712

«4922
«3574
~.6406
<0889
6445
-e4l21

.6582
.0132
-.6211
3936
.4287
-.5898
~.0427
.6523
-.2813
- L4501
L5002
.18
—.bcll
-2100

65708712

FREQUENCY2013706.0

60 11 .28931858
60 11 .28931068
60 1t .28930368
60 11 .28929238
60 11 .28928808
60 11  .28928486
60 11 .28928214
60 11 .28928047
60 11l .28927972
60 11  .2BY27982
60 11 .28928U79
60 11 .28928264
60 11 .28928535
60 11 .28928892
60 11  .28929335
60 11 .28929861
60 11 .289304175
60 11 .28931172
60 11 .28931952
60 11 .28932817
60 11 .28933766
60 11  .28934796
6U 11 .2B935910
6C 11 .28937105
60 11 .28938382
60 11  .28939740
60 11 .28941180
60 11 .28942700
6u 11 28944300
60 11 428945980
60 11 .28947739
6C 11 +28949577
60 11 28951493
60 11  .28953488
S5U 11 .28959560
60 11 .28957710
60 11 .289549937
MLl 428962239
L 1l .28964619

50 11 .28972207
60 11 ,28974886
60 11 ,28980466
b0 11 ,28983367

el

05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
0%
05
05
05
0%
0s
05
05
05
05
05
0s
Cc.
03
us
05
05
05
05
05
05
05

914
2914
2914
912
.910
«910
.910
.908
.908
.908
908
-906
=906
<406
+90¢4
+904
-906
<904
»902
-5902
902
+902
- 900
»300
+ 900
«900
+900
.898
.898
+898
+898
.898
.896
496
896
<896
896
«896
<895
<895
895
<893
<693

45586
- 4678
-.2432
-.0386
~s5702

<4180

4111
-.5820
-.0220

606806
-.2881
-<4395

6055

<1665
-.b>23

2803

+5508
-.54069
-.loll

6914
“. 1909
-.5293

.5488

2617
-.6582

«1763

6035
-+5000
-.2588

<6875
<1057
-.534%9

«4902

«336%
- 60602

0901

<6387
-.4365
-.3399
—.6152

chlal
-.6328
-.0002

ITERATION

TTLRATIUN

NUMBER

c3

NUMBER

c3

3

3

PASS

PASS

NUMBER

NUMBER

087123

08/123

PAGE

PAGE

1

2
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STATION NUMBER 11 65/08/12 ITERATION NUMBER 3 PASS NUMBER 08/124 PAGE 3
FREQUENCY2013706.0
TiME  TC Q@ ces €3
040132 60 11 .2B986340 05 .893 00 -6602
040232 60 11 .289893B4 05 .893 00 -.3682
040332 60 11 .28B992502 05 .893 00 =.4102
047432 60 11 .289956%0 05 .893 00 -6270
040532 60 11 .28998949 05 .893 00 .0757
040632 60 L1 .29002280 05 .891 00 ~+6465
040732 60 11 .29005680 05 .891 00 -3369
040832 60 11 .29009150 05 .891 00 -4834
04093z 60 11 .290126%0 05 .891 00 -.5898
041032 60 11 .29016299 05 .891 00 -.0908
041132 60 11 .29019977 05 .891 00 <6641
041232 60 11 .29023722 05 .891 00 -.2559
041332 60 11 .29027535 05 .B91 00 ~.4856
041632 60 11 429031416 05 .B91 00 5664
041532 60 11 .29035363 05 .889 00 .1948
041632 60 11 .29039377 05 .889 00 ~.6348
041732 60 11 429043456 05 .889 00 <2109
041832 60 11 .29047602 05 .889 00 .5391
741932 69 11 .29051812 05 -889 00 -.4707
L42032 50 11 29056087 05 .689 00 -.2368
042132 60 il 429060426 05 .889 00 «6230
042232 60 11 .29064829 05 .889 00 -.0630
042332 60 11 .29069297 05 .889 00 ~.5469
042432 60 11 .29073825 05 .889 00 .3750
0642732 60 11 .29087787 05 .887 00 -.0796
042832 60 11 429092565 05 .6B7 00 .5762
042932 60 11 .29097402 05 .887 00 -.1948
043032 60 11 .29102301 05 .887 00 ~.4B44
043132 60 11 .29107260 05 .887 00 .4238
043232 60 11 .29112277 05 .887 00 2646
043332 60 11 .29117353 05 .887 00 -.5859
043432 50 11 .29122488 05 .887 00 -.0049
043532 60 11 .29127682 05 .887 00 +5684
043632 60 11 .29132932 05 .887 00 -.3330
043732 60 11 .29138241 05 .887 0C -.4414
043932 60 11 .29149027 05 .885 00 .1062
044032 60 11 .29154504 05 .885 00 -.6543
044132 60 11 .29160037 05 .885 00 <2129
044232 60 11 .29165624 05 .885 00 .5000
044332 60 11 .29171268 05 .885 00 ~.5508
044432 60 11 .29176964 05 .885 00 -.2227
044532 60 11 .29182714 05 .885 00 <6367
044632 60 11 .29188516 05 .885 00 -.1836
STATION NUMBER 11 65/08/12 ITERATION NUMBER 3 PASS NUMBER 08/124 PAGE 4
FREQUENCY2013706.0
TIME TC Q cc3 c3
044732 60 11 .29194373 05 .885 00 -.5820
044832 60 11 .29200282 05 .885 00 <4932
044932 60 11 .29206242 05 .885 00 .2578
045032 60 11 .29212255 05 .B885 OO -.6797
045132 60 11 .29218317 05 .885 00 +0994
045232 60 11 .29224431 05 .885 00 <5859
045332 60 11 .29230594 05 .885 00 ~.4863
045432 60 11 .29236807 05 .885 00 —.3242
045532 60 11 .29243069 05 .883 00 .6387
045632 50 11 .29249380 05 .883 00 -.0798
045732 60 11 .29255739 05 .883 00 -.6309
045832 60 11 .29262147 05 .883 00 <4199
045932 60 11 .29268601 05 .BB3 00 +3486
050032 60 11 .29275102 05 .883 0O ~.6602
050132 60 11 .29281649 05 .883 00 .0093
050232 60 11 .29288243 05 .883 00 -6230
050332 60 11 .29294882 05 .883 00 -.4072
050432 60 11 .29301567 05 .883 00 ~-.4170
050532 60 11 .29308295 05 .883 00 .6133
050632 60 11 .29315068 05 .883 00 0234
050732 60 11 .29321884 05 .883 00 6680
050832 50 11 .29328744 05 .883 00 23467
050932 60 11 .29335647 05 .883 00 4277
051032 60 11 .29342592 05 .883 00 -.6348
051132 60 11 .29349579 05 .883 00 -.0874
051232 60 11 .29356607 05 .883 00 +6506
051332 60 11 .29363677 05 .883 00 -.3359
051432 60 11 .29370786 05 .883 00 ~.4863
051532 60 11 .29377936 05 .883 00 +5723
051632 60 11 .29385126 05 .883 00 <1077
051732 60 11 .29392353 05 .883 00 -.6797
051832 60 11 .29399621 05 .883 00 .2539
051932 60 11 .29406926 05 .883 00 <4902
052032 60 11 .29414269 05 .883 00 -.5938
052132 60 11 .29421649 05 .883 00 -.1909
052232 60 11 .29429066 05 .883 00 <6504
052332 60 11 .29436519 05 .881 00 ~e264l
052432 60 11 .29444008 05 .881 00 -+5508
052532 60 11 .29451531 05 .881 00 .5195
052632 60 11 .29459092 05 .88l 00 -1997
052732 60 11 .29466685 05 .88l 00 -.6934
052832 60 11 .29474313 05 .881 00 «1533
052932 50 11 .29481975 05 .881 00 <5410
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STATION NUMBER 11 65708712 ITERATION NUMBER
FREQUENCY2013706.0
TIME TC Q cc3 c3
053032 60 11 .29489668 05 .881 0O =.5273
053132 60 11 .29497395 05 .881 00 -e2959
053232 60 11 .29505154 05 .881 00 -6367
053332 60 11 .29512946 05 .881F 00 ~+1460
053432 60 11 .29520768 05 .881 00 -.6094
053532 60 11 .29528621 05 .881 00 42917
053632 60 11 .29536505 05 .881 00 3037
053732 60 11 .29544417 05 .881 00 ~.6680
053832 60 11 .29552359 0S5 .881 00 <0159
053932 60 11 .29560329 05 .881 00 5781
054032 60 11 .29568330 05 .881 00 ~eh4lébl
054132 60 11 .29576358 05 .881 00 -e4170
054232 60 11 .29584412 05 .881 00 5723
054332 60 L1 .29592494 05 .881 00 0222
054432 60 11 .29600603 05 .881 00 ~e6523
054532 60 11 .29608737 05 .881 00 .2627
054632 60 1i .29616898 05 .881 00 shé36
054732 60 11 .29625083 05 .881 00 =5664
054832 60 11 .29633294 05 .881 00 -.2021
054932 60 11 .29641528 05 .881 00 »6055
055032 60 11 .29649786 05 .881 00 ~.1865
055132 60 11 .29658068 05 .881 00 ~+5684
055232 60 11 .29666372 05 .88l 00 +4287
055332 60 11 .29674700 05 .881 00 2920
055432 60 11 .29683047 05 .881 00 ~.6387
055532 60 11 .29691417 05 .881 00 0078
055632 60 11 .29699808 05 .881 00 .5918
055732 60 11 .29708220 05 .881 00 -.3877
FREQUENCY2013682.0
060332 60 42 «27168035 05 .102
060432 60 42 +27165133 05 .102
060532 60 42 +27162295 05 .102
060632 60 42 427159517 05 .102
060732 60 42 «27156802 05 .102
060832 60 42 +27154147 05 .102
060932 60 42 +27151554 05 .102
061032 60 42 +27149022 05 .102
061132 60 42 +27146551 05 .102
061232 60 42 +27144140 05 .102
061332 60 42 «27141790 05 .102
061432 60 42 +27139500 05 .102
STATION NUMBER 11 65/08/12 ITERATION NUMBER
FREQUENCY2013682.0
TIME T Q cc3 c3
061532 60 42 «27137269 05 .102
061632 60 42 «27135099 05 .102
061732 60 42 «27132988 05 .102
061832 60 42 «27130935 05 .102
061932 60 42 27128943 05 .102
062032 60 42 =27127009 05 .102
062132 60 42 27125134 05 .102
062232 60 42 «27123317 05 .102
062332 60 42 +27121558 05 .102
062432 60 42 427119857 05 .102
062532 60 42 +27118215 05 .102
062632 60 42 «27116629 05 .102
062732 60 42 +27115101 05 .102
062832 60 42 +27113630 05 .102
062932 60 42 27112215 05 .102
063032 60 42 .27110858 05 .103
063132 60 42 «27109556 05 .103
063232 60 42 27108311 05 .103
063332 60 42 «27107121 05 .103
063432 60 42 227105987 05 .103
063532 60 42 +27104909 05 .103
063632 60 42 +27103885 05 .103
063732 60 42 +27102917 05 .103
063832 60 42 +27102003 05 .103
063932 60 42 .27101145 05 .103
064032 60 42 +27100339 05 .103
064132 60 42 +27099589 05 .103
064232 60 42 .27098891 05 .103
064332 60 42 .27096253 05 .103
064432 60 42 «27097668 05 4103
064532 60 42 +27097132 05 .103
064632 60 42 «27096635 05 .103
064732 60 42 «27096207 05 4103
064832 60 42 +27095828 05 .103
064932 60 42 «27095499 05 .103
MARINER STATISTICS STATIUN 11
PASS DATA TYPE BEGINNING END NUMBER OF
TIME TIME PUINTS
08/123 cc3 8/12-023132 8/12-040032 86
08/124 cc3 8/12-040132 8/12-055732 114

114

3 PASS NUMBER 08/124 PAGE 5

2256
-.7891s
-.3848¢

«3760e
46680
-.T461e

«2891e
~.0452%
-.8828e
~«0T15s

+2959¢
~aT324

3 PASS NUMBER 08/124 PAGE &

—e4922¢
+3779e
-.3525e
-.8086%
«21173e
«0342+
-.85T4e
~+1650%

~.8691e
“e1057¢

IVERATION 3

STD DEV RMS FIRST MOMENY SECUND MOMENT

«220 00
«212 00

~a426~02
~.122-01

469 00
«461 00

<469 00
%61 00
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|
STATION NUMBER 42 65708712 ITcRATION NUMBER 3 PASS NUMBER 08/125 PAGE 7
FREQUENLY2013706.0 i
|
!
TiMe TC Q ces c3
54932 60 11 «27215101 05 .118 01 314.0000+
55032 60 11 «27211310 05 117 O1 313.0000+
55132 60 11 -27207583 05 .117 o1 312.0000+
55232 60 11 »27203921 05 .116 01 313.0000«
55632 60 11 +27189917 05 114 01 + 7969«
55732 60 11 «27186577 05 114 01 =+1377a
55832 60 11 -27183299 05 .113 01 ~+1680
55932 60 11 27180085 05 .113 01 <0884
60032 60 11 «27176934 05 .1i2 01 ~54.2500e
60132 60 11 +27173846 05 .112 01 ~66.5000e
FREQUENCY2013682.0
50532 60 42 .24548219 05 .953 00 -.1279
63632 50 42 .24534090 05 .949 00 <6016
60732 60 42 .24520068 05 .947 00 -.2183
60832 60 42 .24506154 05 .945 00 ~4785
20932 6D 42 .24492346 05 .943 00 +5039
6l032 60 42 .24478647 05 .9¢1 00 1694
61132 60 42 ,24465056 05 .938 00 ~e6133,
61232 60 42 424451572 05 .936 00 1782
61332 60 42 .24438195 05 .934 00 +5059
61432 50 42 .26424926 05 .932 00 —eb84k
51532 60 2 .264411764 05 .932 00 ~.2397
51632 6U 42 .24398711 05 .930 00 6055
61732 60 42 .24385765 05 .928 00 -.1318
51832 60 42 .24372927 05 .926 00 ~+5430
51932 60 42 .24360196 05 .924 00 4365
92032 60 42 .24341574 05 .922 OO «2676
w2132 60 42 .24335060 05 .922 00 —+6016
62232 50 42 .24322653 05 .920 0O «0637
62332 60 42 .24310354 05 .918 00 5547
52432 50 42 .24298163 05 .91B 00 ~e4219
52532 60 42 .242B6080 05 .916 00 -.3223
42632 60 42 .24274104 05 .914 00 +«5879 |
©2732 60 42 .24262236 05 .914 00 - 0447
22832 55U 42 .24250477 05 .912 00 ~+5B59
52932 60 42 .24238825 05 .912 00 3662
63032 60 42 .24227281 05 .910 00 3604
53132 6C 42 .24215845 05 .908 00 -5957
53232 60 42 .24204518 05 .908 00 -.0342
53332 60 42 .24193298 05 .906 00 +5859
53432 60 42 .24182185 05 .906 00 ~3350
STATIUN NUMBER 42 65/08/12 ITERATION NUMBER 3 PASS NUMBER 087126 PAGE 8
FREQUENCY2013682.0
TIME LIS ces c3
63532 60 42 .24171181 05 .904 0O ~+4063
63632 60 42 .24160283 05 .904 00 +5410
63732 60 42 .24149495 05 .902 00 «0720
64032 50 42 .24117775 05 .900 00 4336
64132 60 42 .24107417 05 .900 0O —«5430
64232 60 42 .264097166 05 .B98 00 -.1333
64332 60 42 .240B7030 05 .898 00 5879
64432 60 42 .24077001 05 .898 00 ~+2349
64532 60 42 .264067074¢ 05 .896 00 ~+4990
64632 60 42 .24057242 05 .896 00 4834
64732 60 42 .264047534 05 .896 00 «1997
64832 50 42 ,24037930 05 .895 00 ~+6133
64932 60 &2 .24028432 05 .895 00 ~1431
ARINER STATEISTICS STATIDN 42 ITERATION 3
PASS DATA TYPE BEGENNING END NUMBER OF STD DEV RMS FIRST MOMENT SECOND MOMENT
TINE TIME POINTS
08/125 CC3 8/12-060532 8/12-063332 29 +433 00 .433 00 __e119-01 X .188 00
08/126 cc3 8/12-063432 8/12-064932 14 «413 00 «414 00 —.217-01 «171 00
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116

TIME

145631
145641
145651
145701
145711
145721
145731
145741
145751
145801
145811
145821
145831
145841
145851
145901
145921
145931
145941
145951
150001
150011
150031
150061
150051
150101
150111
150121
150131
150141
150151
150201
150211

150221
150231
150241
150251
150301
150306
150311

TIME

150316
150321
150326
150331
150336
150341
150346
150351
150356
150401
150406
150611
150416
150421
1506426
150431
150436
150441
150466
150651
150456
150501
150506
150511
150516
150521
150526
150531
150536
150541
150546
150551
150556
150601
150606
150611
150616
150621
150631
150641
150701
150706
150711

32-911
STATION NUMBER Sl 65/08/11
FREQUENCY -0
LI DEC
0 0 424724787 02 .258 01 ~+0045¢
0 0 424205106 02 .256 01 =+0095¢
0 0 .23676106 02 .255 01 20527+
0 0 .23138327 02 .254 01 ~+0042¢
0 0 422592313 02 .253 01 -+0048¢
0 0 .22038640 02 .252 01 =+0017
0 0 .2147789%92 02 .252 01 --0036e
0 0 420910672 02 .252 Ol ~+0029e
0 0 .20337591 02 .251 Ol =+0043e
0 0 .19759273 02 .250 01 =«0025¢
0 0 .19176350 02 .250 Ol ~+0041¢
0 0 418589452 02 .249 01 -
0 0 .17999212 02 .249 01
0 0 176406267 02 .249 01
0 0 16811245 02 .248 01
0 0 416214770 02 .248 01 ~<0045«
0 0 .15019889 02 .248 Ol ~+0003«
0 0 .14422668 02 .248 01 0066
0 0 .13826363 02 .248 01 +0086%
0 0 .13231520 02 .248 01 -0012¢
0 0 .12638672 02 .248 Ol =+0002¢
0 0 412048327 02 .248 01 +0019¢
0 0 .10877072 02 .247 01 «0067e
0 0 .10297063 02 .247 01 + 0005
0 0 .97213553 01 .247 01 <0020
0 0 491503372 01 .247 01} <0028
0 0 .85843720 01 .247 01 0026
0 0 .80237892 01 .247 01 ~.0030#
0 0 +74688996 01 .247 01 ~«0023s
0 0 69199839 01 .247 01} -+0075¢
0 0 +63772991 01 .247 O} +0030+
0 0 58410840 01 .247 01 52.8750e
0 0 .53115380 01 .246 01 «0045e
FREQUENCY2013723.0
0 51 .47888505 01 .246 01 «0011s
0 51 .42731816 01 .246 01 ~.0014e
0 51 .37646735 01 .246 01 «0030%
0 51 .32634436 01 .246 D1 0041
0 51 427695933 01 .246 01 -.0061e
10 51
0 51 .22832029 01 .246 01 =.0019+
STATIUN NUMBER SL 65/08/11
FREQUENCY2013723.0
LS} DEC
10 51
0 51 .18043336 01 .246 01 <0049
10 51
0 51 413330344 01 .2456 01 .0081»
10 51
0 51 .86933387 00 .246 01 +0017e
10 51
0 51 441324843 00 .246 01 -.0003#
10 51
0 51 35996477 03 .246 01 «0041e
10 51
0 51 .35952391 03 .248 01 0049
10 51
0 51 ,35909062 03 .246 01 -0061»
10 51
0 51 .35866490 03 .246 01 -0018s
10 51
0 51 .35B24667 03 .246 01 - 0040+
10 51
0 51 .35783589 03 .246 01 -0087e
10 51
0 51 .35743251 03 .246 01 +0100e
10 51
0 51 .35703646 03 .246 01 ~.0020*
10 51
0 S1  .35664764 03 .246 01 +0008«
10 51
0 51 435626601 03 246 01 +0024»
10 51
0 51 .35589145 03 .246 01 -.0031e
10 51
0 51 ,35552388 03 .246 01 -.0036e
10 51
0 51 ,35516322 03 .246 01 -.0029¢
10 51
0 51 .35480934 03 .246 01 -.0051e¢
10 51
0 51 ,35446217 03 .246 Ol ~+0079¢
0 51 .35412158 03 .246 01 ~+0056e
0 51 ,35378747 03 .246 01 «0007¢
0 51 .35313829 03 .246 01 «0019e
10 51
0 51 .35282299 03 .246 01 -.0028¢

ITERATION NUMBER

53357473
52247354
+51142664
+50044017
«48951986
47867133
46789967
«45720988
44660664
+43609427
«42567695
+41535850
+40514239
«39503203
+38503024
+37513992
«35570302
+34616062
.33673788
+32743634
«31825719
+30920133
+29146274
.28278092
«27422441L
+26579322
225748722
+24930609
224124940
+23331658
+22550697
«21781967
+21025383

-20280834
19548214
.18827406
.18118276
17420701

16734536

HA

02
02
02

02
02
02
02

02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02

02
02
02

02
02
02
02
02

+248

248
2247
s247
«247
+247

<246

01
ol
o1
01
o1

ITERATION NUMBER

+16059643
15395867
14743061
-14101066
«13469729
.12848886
+12238379
+11638045
11067714
«10467224
«98964102
.93351086
.87831552
+82403827
+ 77066386
71817438
66655442
61578873
«56586074
51675539
46845669
«37621957
.32825086

HA

o1
o1
01

o1
01

<246
246
246
<246
«246
248
«246
«246
2266
2246
<246
«246
<246
246
«247
2617
0247
2247
247
<247
248
248
248

ol
o1
o1

o1
o1
ol

o1

ol

01
01
0l
(2%

ol

PASS NUMBER

-+0519

= <0474
0509«
0442e
0492+
~+0558e

-.0558+

NONE

cec3

16471968 05 .861 00

PASS NUMBER

-.0450e
~+0514s
-.0488e
-.0470%
-«0438s
—e0411»
~.0448¢
-.0668%
=.0466%
~<0543e
-.0576e
-.0586e
-.0508¢
=<0503%
~+0508s
-.0500¢
~.0441e
~.0547%
~«0536e
“e0587#
-.0520e
=+05410
~+0505¢

-16862572
«17241499
-1760892%
«17965051
18310071
- 18644200
18967652
419280654
+19583434
.19876222
+20159256
20432768
+20696999
+20952182
.21198560
21436364
+21665828
+21887189

222100669

+23057710

08/111

cc3

05
05
05
1]
05
05
05
05
05
05
05
05
05
0s
05
05
05
05
s

o5

+861
-861
+861
861
+861
+B61
861
-861
861
-861
.861
+861
861
«861
«B61
.861
-861
.861

.861

+859

00

00

00
oo

[+{]

00

PAGE 9

<1426

PAGE 10

+0391
0117
-.2178
-.1401
=+3604
-.2891
—.2612
~al436
-.1233
~.1118
-1548
<1426
.2119
«3291
«4512
<3477
.3628
2217

+3418

~.2988
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STATION NUMBER 51 65/08/11 ITERATION NUMBER 3 PASS NUMBER 08/111 PAGE 11
FREQUENLY2013723.0
TIME I Q DEC HA ce3
150716 10 51 -23228549 05 .859 00 ~3379
150721 0 51 .35251373 03 .246 Ol ~<0056% .28302971 01 .248 01 ~a0526%
150726 10 51 +23393013 05 .859 00 =«3027
150731 0 51 435221041 03 .246 D1 <0017+ .23854108 01 .248 01 ~e0499=
150736 10 S1 «23551302 05 .859 00 ~+2910
150741 0 51 35191290 03 .246 01 —+0008® .19477105 01 .248 01 ~.0485e
150746 10 51 +23703608 05 .859 00 ~.2979
150751 0 51 35162111 03 .246 Ol -0010e .15170591 01 .248 Ol ~+0540¢
150756 10 51 +23850119 05 .859 00 ~+2080
150801 0 51 35133492 03 .246 01 -+0048e .10933211 01 .248 01 =+0525e
150806 10 51 +23991018 05 .859 00 -1074
150811 0 51 .35105422 03 .246 01 ~«0061e .67635749 00 .248 01 ~+0577e
150816 10 51 «24126485 05 .859 00 +0254
150821 0 51 .35077889 03 .246 O1 ~.0047 .26603478 00 .249 01 ~+0516%
150826 10 51 +24256694 05 .859 00 1172
150831 0 51 .35050883 03 .246 O --0026% .35986222 03 .249 01 =+0520%
150836 10 351 -24381814 05 .859 00 1973
150841 0 51 .35024393 03 .246 01 «0003e .35946481 03 .249 01 ~+0469¢
150846 10 51 +24502010 05 .859 00 -3008
150851 0 51 .3499840% 03 .246 01 -+0059¢ .35907365 03 .249 01 =« 0480«
150856 10 51 +24617442 05 .859 00 2695
150901 0 51 .34972920 03 .246 01 ~+0070e .35868863 03 .250 Ol =+0511e
150906 10 51 +24728264 05 .859 00 «44T3
150911 0 51 .34947915 03 .246 01 -.0049¢ .35830964 03 .250 O1 ~+0483e
150916 10 51 «24834628 05 .859 00 +3828
150921 0 51 .34923385 03 .246 01 -.00568 .35793655 03 .250 Ol —+ 0494
150928 10 51 24936679 05 .859 00 +3320
150931 0 51 .34899317 03 .246 01 -.0049¢ .35756924 03 .250 Ot ~0483s
150936 10 51 25034560 05 .859 00 «2510
150941 0 51 .34875705 03 .246 O1 -.0087+ 35720760 03 .251 Ol ~.0509%
150946 10 51 +25128408 05 .859 00 1025
150951 0 51 .34852536 03 .246 01 -«0070% .35685153 03 .251 Ol ~«0551e
151036 10 51 +25541671 05 .859 0C -.3604
151046 10 51 +25613974 05 .0859 00 ~e4639
151051 0 51 34722324 03 .245 01 +0374e  .35482604 03 .252 01 —+0228«
151056 10 51 «25683093 05 .859 0O -.2832
151101 0 51 .34702004 03 .245 01 -.0356e ,35450600 03 .252 01 -.0289+
151106 10 51 +25749134 05 .859 0O -.3232
151116 10 51 25812196 05 .859 00 -.2852
151126 10 51 -25872383 05 .859 00 -.0720
151136 10 51 +25929786 05 .859 00 -.0757
151146 10 51 «25984502 05 .859 00 -1086
151156 10 51 «26036616 D5 .859 00 1943
STATION NUMBER 51 65708711 ITERATION NUMBER 3 PASS NUMBER 087111 PAGE 12
FREQUENCY2013723.0
TIME TC @ DEC HA cc3
151206 10 S1 +26086219 05 .859 00 «2910
151216 10 S1 -26133393 05 .859 00 %180
151226 10 51 26178218 05 .859%9 00 +2930
151306 10 5% -26335556 05 .859 00 1543
151311 0 51 .34468851 03 .245 01 ~.0093s .35074727 03 .255 Ol -.0026s
151331 0 51 34437517 03 .245 01 =+0099¢ .35022886 03 .255 0Ol —.0625=
151336 10 51 +26432474 05 .859 00 —.2627
151341 0 51 34422251 03 .245 01 -<D092¢ .34997506 03 .255 01 ~<0549e
151346 10 51 26461112 05 .859 00 -.3018
151351 0 51 .34407245 03 .245 01 ~+0070% .34972478 03 .255 01 -.0508¢
151356 10 51 -26488016 05 .B59 00 ~.4053
151401 0 51 .34392494 03 .245 01 ~+0115% .34947796 03 .255 01 -.0502+
151406 10 51 «26513244 05 .859 00 ~+3340
151411 0 51 34377991 03 .245 01 ~+01046e .34923452 03 .256 01 ~.0688s
151416 10 51 26536852 05 .859 00 —ebblée
151421 0 51 .34363732 03 .245 01 ~-0097® .34899442 03 .256 Ol ~.0509s
151426 10 51 26558891 05 .859 00 ~.2803
151431 0 51 .34349709 03 .245 01 ~.0115¢ .34875759 03 .256 Q1 ~.0482¢
151436 10 51 «26579415 05 .859 00 ~« 3047
151441 D 51 .34335921 03 .245 01 —-0135« ,.34852397 03 .256 01 ~+0529%
151446 10 51 +26598474 05 .859 00 ~+0630
151451 0 51 .34322359 03 .245 01 ~.0139% .34B29351 03 .256 01 ~+0505+
151456 10 51 26616114 05 .859 DO ~+1030
151501 0 51 .34309021 03 .245 01 ~+0l44e .34806614 03 .257 01 =+0513¢
151506 10 51 +26632383 05 .859 00 1279
151511 0 51 434295901 03 .245 01} ~-0132¢ .34784183 03 .257 01 ~.0531e
151516 10 St 26647327 05 .859 00 -1836
151521 0 51 +34282994 03 .245 01 -.0140¢ .34762051 03 .257 01 -.0559«
151526 10 51 26660988 05 .859 00 3232
151531 0 51 .34270296 03 .245 01 --0130e .34740213 03 .257 01 ~.0577«
151536 10 51 +26673408 05 .859 00 +3027
151541 0 51 .34257803 03 .245 01 —.0l61le .34718663 03 .258 01 ~+05240
151546 10 51 -26684629 05 .859 00 .3818
151551 0 51 34245509 03 .246 01 --0130® .34697398 03 .258 01 ~.0498s
151556 10 51 «26694690 05 .859 00 4199
151601 0 51 34233412 03 .246 01 ~+0140% .34676411 03 .258 01 ~04%le
151606 10 51 +26703629 05 .859 00 -2822
151611 0 51 .34221506 03 .246 01 ~+0109® .34655699 03 .258 01 ~e0392¢
151616 10 51 «26711483 05 .859 00 «2285
151621 0 51 .34209788 03 .246 01 -.0137¢ ,34635257 03 .259 Ol -.0509¢
151631 0 51 .34198254 03 .246 01 =»0123% .34615079 03 .259 01 =+0513e
151641 0 51 .34186900 03 .246 01 ~e014Te .34595163 03 .259 01 ~.0502e¢
151646 10 51 +267268876 05 .859 00 ~+3652
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118

TINE

151651
151656
151701
151706
151711
151716
151721
151726
151731
151736
151741
151746
151751
151756
151801
151806
151811
151816
151821
151826
151831
151836
151841
151846
151851
151856
151901
151906
151911
151916
151921
151926
151931
151936
151941
151946
151951
151956
152001
152006
152011
152016
152021

TIME

152026
152031
152036
152041
152046
152051
152056
152101
152106
152111
152131
152136
152141
152146
152151
152156
152201
152206
152211
152216
152221
152226
152231
152236
152241
152246
152251
152256
152301
152306
152311
152316
152321
152326
152331
152336
152341
152346
152351
152356
152401
152406
152411

STATION NUMBER 51 65/08/11
FREQUENCY2013723.0

T Q DEC

0 51 434175722 03 .246 01 ~+0148
10 51

0 51 34164717 03 .246 01 ~.0127e
10 51

0 51 .34153881 03 .246 Ol =+0123e
10 51

0 51 34143210 03 .246 Ol ~+0156e
10 51

0 51 34132702 03 .246 O1 =+0164e
10 51

D 51 .34122353 03 .246 Ol ~+0149e
10 51

0 51 .34112159 03 .246 01 ~+0149e
10 51

0 51 434102118 03 .246 01 ~.0206%
10 51

0 51 .34092227 03 .246 01 ~+0214e
10 51

0 51 <34082482 03 .246 01 ~+0200e
10 51

0 51 .34072880 03 .246 01 ~+0239
10 51

0 51  .34063420 03 .246 01 -.0232e
10 51

0 51 +34054098 03 .246 01 ~.0239¢
10 51

0 51  +34044910 03 .246 01 -.0220#
10 51

0 51 34035856 03 .246 Ol ~+0234¢
10 51

0 51 434026931 03 .246 Ol -.0181e
10 51

0 51 .34018134 03 .246 01 ~.0201e
10 51

0 51 .34009462 03 .246 01 ~.0213e
10 51

0 51 34000913 03 .246 Ol -.0237e
10 51

0 51 .33992484 03 .246 0L ~+0234»
10 51

0 51 233984173 03 .246 01 -.0203s
10 51

0 51 33975977 03 .246 01 —+0203s
STATION NUMBER 51 65708711

FREQUENCY2013723.0

T Q DEC

10 51

0 51 .33967896 03 .246 01 —a0194s
10 51

0 51 .33959926 03 .246 01 ~+0197e
10 51

0 51 .33952065 03 .246 01 ~+0190+
10 51

0 51  .33944311 03 .246 Ol ~a0174e
10 51

0 51 33936663 03 .246 Ol -.0168s
0 5% 433921675 03 .246 01 ~.0189+
10 51

0 51 433914331 03 .246 01 ~0174e
10 51

0 51 .33907085 03 .246 01 -.0l68e
10 51

0 51 .33899935 03 .246 01 ~.0173e
10 51

0 51 .33892879 03 .246 01 ~.0l67¢
10 51

0 51 .33885916 03 .246 01 ~<0150
10 51

0 51  +33879046 03 .246 01 -.0162%
10 51

0 S1  .33872261 03 .246 0l —+0164e
10 51

0 51 .33865565 03 .246 01 -.0193»
10 51

0 51 .33858956 03 .246 01 -.0192¢
10 51

0 51 433852432 03 .246 01 -.0179¢
10 51

0 51 .33845990 03 .246 Ol -+0195¢#
10 51

0 51 433839630 03 .246 O1 ~.0219¢e
10 51

0 51 433833351 03 .246 O1 ~+0210e
10 51

0 51  .33827151 03 .246 O} ~.0189e
10 51

0 51 .33821028 03 .246 01 ~.0217e
10 51

0 51 .33814980 03 .246 01 -.0212¢

ITERATION NUMBER

+34575503
+34556094
434536933
+34518015
+34499338
+34480896
«34462686
34444704
234426947
+34409410
«34392091
+34374985
+34358090
+34341402
+34324918
+34308634
+34292549
<34276657
+34260958
+34245446
«34230120

34214978

ITERATION

+34200015
+34185230
34170619
234156181

+34141912
+34113874

+34100099
34086484
+34073028
+346059726
34046578
34033579
+34020731
+34008029
43399547}
+33983056
33970782
»33958647
«339460648
+33934784
+33923053
+33911453

HA

03

03

259
.259
259
«259
259
«259
«259
«260
+260
+260
«260
+260
261
261
261
261
261
262
262
262
«262

262

01

01

01

0l

01

01

oL

01

(2}

NUMBER

HA

03
03

03

03
a3
03
03
03
03

03
03
03
03

$262
+262
<262
262

2262
262

263
«263
263
«263
263
263
<264
<264
«264
«264
. 264
<264
265
265
«265

-265

01
o1
o1
01

ot
o1

01
ol
ol
ot
[}

01
ol
o1
o1
o1
0l
oL
ol
01

3 PASS NUMBER

-+ 0497
26732728

-.0458¢
«26735662

=«0463e
«26737706

~e0472e
-26138891

~+ 04660
«26739242

~+04630
26738788

=.0424s
26737555

~e04460
26735569

~.0452%
26732852

~.0459¢
226729432

=+ 0469+
26725328

~+0479e
26720565

~.0470
«26715164

“e0463e
26709143

~.0455%
26702526

-+0348e
26695331

~a0520e
«26687578

—a0492¢
«26679283

~+0504
«26670465

~a0514%
«26661142

—e0522%
26651330

-+ 0469w
3 PASS NUMBER
+26641044

~a04The
26630301

~.04768
226619116

~a0455»
+26607504

=+0453e
26595477

~.0466%

-.0505s
«26557054

-+0508e
26543507

~+0487s
26529611

-.0463»
+26515379

~«0454«
26500820

~.0420e
«26485947

~+044]1e
«26470770

~a0537#
226455299

~+0547=
226439545

-+0492%
«26423516

=+0531#
426607224

~+0544n
26390675

~+0492e
26373881

~.0413e
426356851

~e0427e
«26339588

“s04150
26322107

~+0436¢

08/111

cc3

05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05

05

«859
«859
+.859
+859
+859
-859
+859
+859
«859
«859
«859
+859
«859
«859
859
859
+859
«859
+859
859

-859

08/111

ccs

05
05
05

0s
05
05
05
05
05
05
05
05
05
05
05
05
05
05

0%

+859
«859
-B59
859

-859

+859
«859
859
«859
-859
859
-859
+859
+859
«859
+B859
859
<859
«859
+859

-859

PAGE 13
00 -.2178
00 ~.2520
00 -.4961
00 -.3799
00 -.3320
00 -.3779
00 —.2446
00 ~.1582
00 -.0617
00 .0786
00 .1831
00 43457
00 23477
00 .3682
00 .3848
00 .2793
00 .2324
00 .1279
00 <0454
00 -.2319
00 -.1194

PAGE 14
oo -.4336
00 -.2910
00 -.5059
00 -.2930
00 -.3662
00 -.0430
0o +1040
00 «2998
00 .3320
00 .2910
00 .3643
00 <4414
00 L2119
00 .1665
00 <1943
00 -.0132
00 ~.2646
00 -41709
00 -.3398
00 -e3779
00 ~+4961



TIME

152416
152421
152426
152431
152436
152441
152446
152451
152456
152501
152506
152511
152516
152521
152526
152531
152536
152541
152546
152551
152556
152601
152606
152611
152616
152621
152626
152631
152636
152641
152646
152651
152656
152701
152706
152711
152716
152721
152726
152731
152738
152741
152746

TIME

152751
152756
152801
152806
152811
152816
152821
152826
152831
152836
152841
152846
152851
152856
152901
152906
152911
152916
152921
152926
152931
152936
152941
152946
152951
152956
153001
153006
153011
153016
153021
153026
153031
153036
153041
153046
153051
153056
153101
153106
153111
153116
153121

STATION NUMBER 51 65/08/11 ITERATION NUMBER 3 PASS  NUMBER
FREQUENCY2013723.0

T Qe DEC HA

10 51 26304410
0 51 .33809008 03 .246 01 --0194% .33899983 03 .265 01 —+0449»

10 51 26286510
0 51 433803110 03 .246 01 --0204* .33888641 03 .265 01 ~e+0436e

10 51 +26268410
0 51 .33797284 D3 .246 O1 ~»0201® 33877425 03 .265 01 ~0475¢

10 51 «26250120
0 51 +33791529 03 .246 O1 --0225¢ .33866333 03 .266 01 ~e+0466s

10 51 26231645
0 51 33785844 03 .246 01 ~«0215¢ .33855364 03 .266 Ol —+04T0%

10 51 26212992
0 51 +33780228 03 .246 O1 ~+0214e .33844515 03 .266 01 =+ 0446

10 51 26194169
0 S1  +33774680 03 .246 0L ~.0198e .33833786 03 .266 01 —e 04540

10 51 +26175182
0 51 .33769198 03 .246 01 -«0170® .33823176 03 .266 01 ~e04The

10 51 +26156037
0 51 .33763781 03 .246 01 ~.0228% .33812682 03 .266 Ol ~»0505¢

10 51 +26136740
0 51 .33758429 03 .246 O1 -+0252¢ .33802303 03 .266 Ol ~.0527¢

10 51 226117296
0 51  .33753140 03 .246 01 =.0223% .33792037 03 .266 O} ~<0521¢

10 51 «26097712
0 S1 33747913 03 .246 Ol —+0220% .33781883 03 .266 01 ~0507e

10 51 +26077992
0 51 33742748 03 .246 Ol ~e0223% .33771839 03 .266 Ol -.0503¢

10 51 +26058142
0 51  .33737643 03 .246 Ol -.0272¢ .33761905 03 .266 01 =.0551e

10 51 26038168
0 51 .33732597 03 .246 O1 -.0226% .33752079 D3 .266 Ol ~+0569%

10 51 +26018074
0 51 .33727609 03 .246 01 —+0227% .33742358 03 .266 01 ~.0516e

10 51 25997865
0 51 33722679 03 .246 01 ~+0214% .33732743 03 .266 Ol ~40396e

10 51 25977546
0 51 33717806 03 .246 01 —-0206% .33723232 03 .266 01 -+ 0405¢

10 51 25957122
0 51 .33712988 03 .246 01 ~«0206s .33713823 03 .267 01 ~.0625e

10 51 +25936598
0 51 .33708225 03 .26% 01 -+0208¢ .33704515 03 .267 O1 —.0455e

10 51 +25915976
0 51 .33703515 03 .246 01 -.0216% .33695307 03 .267 01} —0694¢

10 51 «25895261

SYATION NUMBER 51 65/08/11 ITERATION NUMBER 3 PASS NUMBER

FREQUENCY2013723.0

T Q DEC HA

0 51 .33698858 03 .246 01 --0250e .33686198 03 .267 01 ~.0504¢

10 51 -25874459
0 51 .33694255 03 .245 D1 -~.0209* .33677187 03 .267 01 ~+0524e

10 51 +25853572
0 51 33689702 03 .246 01 —.0214s .3366B271 03 .267 01 ~.0532¢

10 51 25832605
0 51 33685200 03 .246 01 =+0223=  .33659451 03 .267 01 ~+0511e

10 51 25811562
0 51 .336B0747 03 .246 01 -<0217* .33650726 03 .267 01 ~+0659¢

10 51 25790444
0 51 33576345 03 .246 01 ~+023T7¢ .33642092 03 .267 D1 —.0497e

10 51 25769258
0 51 .33671990 03 .246 01 ~+0201= .33633551 03 .268 01 —+0503«

10 51 25748005
0 51 33667682 D3 .246 01 ~+0229e .33625100 03 .268 01 -.0538e

10 51 25726691
D 51 .33663422 03 .246 D1 —+0203¢ .33616740 03 .268 01 ~-0503»

10 51 +25705316
0 51 .33659207 03 .246 01 —<0222¢ .33608466 03 .268 Ol =.0515#

10 51 -25683884
0 51 33655039 03 .246 01 ~+0204* .336002B1 03 .268 01 =-.0518e

10 51 «25662399
0 S1 33650915 03 .246 01 -+0231s .33592183 03 .268 01 -.0508+

10 51 «25640865
0 S1  .33646835 03 .246 O} —.0223¢ .33584170 03 .268 01 ~<0668e

10 51 25619282
0 51 .33642799 03 .246 O1 ~«0279= .33576242 03 .268 01 —-0535+

10 51 25597655
0 51 .33638806 03 .246 01 —<0219¢ .33568396 03 .268 01 ~+ 06500

10 51 «25575986
0 51 433634854 03 .246 01 ~e0224« 033560634 03 .269 01 ~+0375

10 51 «25554277
0 51 33630945 03 .246 01 ~+0253e¢  .33552954 03 .269 01 ~.0408+

10 51 -25532533
0 51 .33627076 03 .246 Ol ~+0245¢ .33545353 03 .269 01 ~+0428%

10 51 «25510753
0 51 .33623248 03 .246 01 ~+02420 .33537833 03 .269 01 ~.0457a

10 51 +25488943
0 51 +33619460 03 .246 O1 —.0243% .33530392 03 .269 01 ~.06T2e

10 51 25467101
0 51 33615711 03 .246 01 —.0248¢ .33523028 03 .269 01 ~e 0497w

10 51 25445234
0 51 433612000 03 .246 01 ~.0256e .33515742 03 .269 01 —+0488e

087111

cc3

05
05
0s
05
05
05
05
05
[
05
0s
05
0s
05
05
05
0S
05
0s
0S5
0s
0s

«859
«859
+861
861
+861
-861
-861
+861
-861
-861
-861
861
861
+861
+861
-861
-861
861
-861
+861
861

-861

08/111

cc3

05
05
05
05
0s
05
05
05
05
05
05

0s
05
05
0s

+861
861
861
-861
-861
=861
-861
+861
-861
-861
861
-861
-861
-861
861
861
.861
<861
«861
861

«861

00
00
00
00
00
00
00

00
o0
00

PAGE 15

-=2998
-«3994
-+1992
~«1091
=«0347
-2188
2417
+3291
«3740
+3701
+3154
-2988
-1189
2606
-.0576
~+2637
-22549
~+3359
-.4121
-.3867
~.4658

~+1509

PAGE 16

—-2485
~.0613
-0056
»1489
2666
-4531
-3057
«3203
<3955
2266
1111
~.0542
-.0710
~e2441
~+3750
—e2666
~.4229
= k424
~+3320
—+2910
~+1235
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TIME

153126
153131
153136
153161
153146
153151
153156
153201
153206
153211
153216
153221
153226
153231
153236
153261
153266
153251
153311
153316
153321
153326
153331
153336
153341
153561
153641
153741
154332
154432
154532
155132
155532
155832
155932
160032
160132
160232
160332
160632
160732
160832
161132

TIME

161232
161356
161406
161416
161426
161436
161448
161456
161506
161516
161526
161536
161546
161556
161606
161636
161646
161656
161706
161716
161726
161736
161746
161756
161806
161816
161826
161836
161846
161856
161906
161916
161926
161936
161946
161956
162006
162016
162026
162036
162046
162056
162106

STATION NUMBER 51 65/08/11 ITERATION NUMBER 3 PASS NUMBER 08/111
FREQUENCY2013723.0
Tt o DEC HA ces
10 51 425423342 05 .861
0 S1  .33608328 03 .246 01 -.0189¢ .33508532 03 .269 Ol -.0128e
10 51 -25401426 05 .861
0 51 433604693 03 .246 01 -.0165» .33501398 03 ,269 01 ~+0235+
10 51 .25379491 05 .861
0 51 .33601096 03 .246 Ol ~.0225¢ .33494338 03 .270 0L -.0349¢
10 51 +25357537 05 .861
0 51 .33597535 03 .246 01 -.0209¢ .33487352 03 .270 01 -.0371%
10 51 .25335564 05 .861
0 51 .33594010 03 .246 01 -.0256% .33480439 03 .270 01 -.0420¢
10 51 . 425313579 05 .861
0 51 .33590520 03 .246 Ol -.0266% .33473597 03 ,270 01 ~.04970
10 51 25291581 05 .861
0 51 .33587066 03 .246 Ol -.0301e .33466827 03 .270 01 -.0540e
10 51 +25269570 05 .861
0 51 .33583646 03 .246 Ol -.0278¢ .33460129 03 .270 01 -.0531
10 51 .25247551 05 861
0 51 433580260 03 .246 01 -.0280¢ .33453500 03 .270 01 -.0527s
0 51 .33573589 03 .246 01 ~.0292¢ .33440448 03 .270 01 -.06030
10 51 +25181456 05 861
0 SI .33570303 03 .246 01 ~.0322¢ .33434023 03 .270 01 -.056420
10 51 .25159417 05 .861
0 51 .33567049 03 .246 01 -.0297» .33427667 03 .270 01 -.0466¢
10 51 .25137376 05 .861
0 51 .33563827 03 .246 01 -.0275% +33421376 03 .270 01 -.0358e
0 51 433527492 03 .246 01 -.0298« .33350807 03 .271 Ol -+05440
0 51 .33510811 03 .246 01 -.0268¢ .33318717 03 .271 Ol -.0518e
0 51 .33495023 03 .246 0O} -.0248¢ .33288591 03 .27l 0Ol -.04860
60 51 +23859220 05 .352
60 51 .23737105 05 .352
60 51 223616477 05 .352
60 51 422925001 05 .352
60 51 222494949 05 .352
60 51 .22188193 05 .352
60 51 .22088854 05 .352
80 S1 «21990940 05 352
60 51 +21894427 05 .352
60 51 +21799296 05 .352
60 51 .21705524 05 .352
60 51 .21432142 05 4352
60 S .21343583 05 352
60 51 .21256273 05 .352
60 51 221001611 05 .352
STATION NUMBER 51 65708711 ITERATION NUMBER 3 PASS NUMBER 08/111
FREQUENCY2013723.0
woQ DEC HA cc3
60 51 .20919075 05 .352
10 51 .20805389 05 .861
10 51 .20792006 05 .861
10 51 .20778655 05 .861
10 51 .20765332 05 .861
10 51 .20752042 05 .861
10 51 .20738782 05 .861
10 51 .20725553 05 .861
10 51 .20712353 05 .861
10 51 .20699183 05 861
10 51 .20686045 05 .B61
10 51 .20672935 05 .861
10 51 .20659856 05 861
10 51 «20646806 05 .B61
10 51 .20633787 05 .861
10 51 .20594905 05 .861
10 51 .20582003 05 .861
10 51 .20569130 05 .861
10 51 .20556287 05 .861
10 51 20543473 05 .861
10 51 .20530687 05 861
10 51 +20517931 05 861
10 51 +20505203 05 +B61
10 51 +20492504 05 .861
10 51 .20479834 05 .861
10 51 .20667193 05 .861
10 51 .20454579 05 .861
10 51 +20441995 05 .86l
10 51 420429438 05 .86l
10 51 420416910 05 (861
10 51 «20404409 05 .861
10 51 .20391937 05 .861
10 51 .20379492 05 .861
10 S1 .20367075 05 .861
10 51 +20354687 05 .861
10 51 +203642326 05 .861
10 51 .20329993 05 .861
10 51 .20317686 05 .861
10 51 .20305408 05 ,861
10 51 .20293156 05 .861
10 51 +20260932 05 .861
10 S1 .20268735 05 .861
10 s1 .20256565 05 .86l

00
00

oo

(]

00
00

00
00
00
00
00
00

00
00
00
00
00
00
00
00

PAGE 17

-.0313
+0840
2202
«2T44
3467
.3320
<4297
«2402
2598

-+ 1455
-.2061
-e3662

-.3096
-.0276
+2832
+1934
2627
«2852
-.0935
~42456
2344
0483
~+2969
~.2476
-.1057
.2378
1660

PAGE 18

.0857
-.2783
~.1948
-.1440
-.0215

.2578
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STATION NUMBER 51 65708711 ITERATION NUMBER 3 PASS NUMBER 087111 PAGE 19
FREQUENCY2013723.0

TIME 7 Q9 DEC HA cc3
162116 10 51 «20244423 05 .861 00 -.0120
162126 10 51 -20232307 05 .861 00 «2036
162136 10 51 +20220218 05 .8561 00 1929
162146 10 51 »20208155 05 .861 00 «3555
162156 10 51 «20196120 05 .861 00 «2910
162206 10 51 20184110 05 .B861 00 -3008
162216 10 51 20172128 05 .861 00 2822
162226 10 51 +20160172 05 .861 00 +1387
162236 10 51 +20148242 05 .861 00 +1694
162246 10 51 20136338 05 .861 00 ~.0276
162256 10 51 +20124460 05 .861 00 ~+0496
162306 10 S1 +20112609 05 .861 00 ~-1987
162316 10 51 +20100784 05 .861 00 ~a3730
162326 10 51 -20088985 05 .861 00 ~e2T44
162336 10 51 +20077211 05 .861 00 ~e2998
162436 10 51 +20007107 05 .861 00 <1040
162446 10 51 «19995512 05 .861 00 «0986
162456 10 51 +19983942 05 .861 00 +3662
162506 10 51 «19972398 05 .861 00 «2134
162536 10 51 +-19937914 05 .861 00 <1968
162546 10 51 +19926469 05 .861 00 -3418
162556 10 S1 «19915049 05 .861 00 ~.0383
162626 10 51 19880937 05 .861 00 ~.2261
162636 10 51 +19869615 05 .861 00 “e2041
162646 10 51 +19858317 05 .861 00 ~«4063
162656 10 51 «19847044 D5 .861 00 -+3330
162706 10 51 +19835796 05 .861 00 -.2852
162716 10 51 +19824571 05 .861 00 ~<3604
162726 10 51 -19813370 05 .861 00 ~.1597
162736 10 51 +19802193 05 .861 00 ~.0825
162746 10 51 «19791041 05 .861 0O =.0303
162756 10 51 19779911 05 .861 00 0991
162806 10 S1 19768807 05 .861 00 2041
162816 10 51 19757725 05 .861 00 2852
162826 10 51 -19746668 05 .861 00 3428
162836 10 S1 19735633 05 .861 00 2783
162866 10 51 -19724623 05 .861 00 2881
162856 10 51 -19713636 05 .861 00 2754
162906 10 51 19702672 05 .861 00 «1392
162%k6 10 51 19691731 05 .861 00 -1797
162926 10 51 +19680813 05 .861 00 -.1025
162936 10 51 +19669920 05 .861 00 -.1089
162946 10 51 =1965%049 05 .861 00 -.2383

STATION NUMBER 51 65/08/11 ITERATION NUMBER 3 PASS NUMBER 08/111 PAGE 20

FREQUENCY2013723.0

TINE LI DEC HA ces
162956 10 51 +19648201 05 .861 00 -<2900
163006 10 51 -19637375 05 .861 00 ~+3652
163016 10 51 -19626573 05 .B861 00 ~«3623
163026 10 51 «19615794 05 .861 00 -.2832
163036 10 51 +19605036 05 .861 00 =.2261
163046 10 S1 +19594303 05 .861 00 -2920
163056 10 51 19583591 05 .861 00 .0198
163106 10 51 +19572902 05 .861 00 .0088
163116 10 51 19562236 05 .861 00 1753
163126 10 51 «19551591 05 .861 00 1196
163136 10 51 «19540970 05 .861 00 +3408
163146 10 51 +19530370 05 .861 00 «3408
163156 10 51 +19519792 05 .861 00 .2183
163206 10 51 19509237 05 .B61 00 <3740
163216 10 s1 +19498704 05 .861 00 2070
163226 10 51 ~19488193 05 .B61 00 2178
163236 10 51 «19477704 05 .B61 00 +0071
163306 10 S1 +19446367 05 .861 00 -.2559
163316 10 51 «19435964 05 .B861 00 ~+2539
163326 10 51 +19425584 05 .8561 00 ~-4736
163336 10 51 -19415225 05 .861 00 ~e3145
163346 10 51 «19404887 05 .861 00 ~e2764
163356 10 51 +19396571 05 .861 00 =+2607
163406 10 S1 +19384276 05 .861 00 --0652
163416 10 51 19374003 05 .861 00 -.0920
163426 10 51 19363750 05 .861 00 -0603
163436 10 51 «19353519 05 .861 00 0913
163446 10 51 «+19343309 05 .861 00 +3018
163456 10 51 +19333120 05 .861 00 «2910
163506 10 51 +19322952 05 .861 00 +2588
163516 10 51 +19312805 05 .861 00 +4053
163526 10 51 19302679 05 .861 00 -2324
163536 10 51 -19292573 05 .861 00 -2378
163546 10 51 «19282489 05 .861 00 .1223
163556 10 51 19272424 05 .861 00 -.0129
183606 10 51 -19262380 05 .861 00 =+0691
163616 10 51 -19252357 05 .861 00 —e 1465
163626 10 51 19242354 05 .861 00 ~e2437
163636 10 51 19232372 05 .861 00 -e3613
163646 10 S1 +19222410 05 .861 00 ~.2998
163656 10 51 «19212469 05 .861 00 ~+3584
163706 10 51 +19202548 05 .861 00 -«3369
163716 10 51 «19192647 05 .861 00 ~e2363
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TInE

163726
163736
163746
163756
163806
163816
163826
163836
163846
163856
163906
163916
163926
163936
163946
163956
164006
164016
164026
164036
164046
164056
164106
164116
164126
164136
164146
164156
164206
164216
164226
164236
166246
166256
164306
164316
164326
164336
164346
164356
164406
164416
164426

TINE

164436
164446
164456
164506
164516
166526
164536
164566
164556
164626
164616
164626
164636
164646
164656
164706
164716
164726
164736
164746
164756
164806
164816
164826
164836
164846
164856
164906
164916
164926
164936
164946
164956
165006
165016
165026
165036
165046
165056
165106
165116
165126
165136

cc3

05
05
05
05
05
05
05
05
05
05
05
05
05
0s
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05

-861
861
«861
+861
-861
«861
.86}
861
+861
+861
861
+861
+861
+861
«861
+861
«B61
861
»B61
«861
861
+861
.861
«861
861
861
«861
861
861
861
861
861
+861
861
+861
861
861
<861
861
«861
<861
+861
.861

0a/111

3.

05
05
05
05
[+}3
a5
05
05
05
05
05

05,

05
0s
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05

«861
«861
861
861
«861
«861
«861
.861

STATION NUMBER 51 65/08/11 ITERATION NUMBER 3 PASS NUMBER 08/111
FREQUENCY2013723.0

T Q DEC HA

10 51 -19182766
10 51 419172905
10 St «19163064
10 51 «19153243
10 51 +19143442
10 51 +19133662
10 51 «19123901
10 51 +19114158
10 51 «19104436
10 51 «19094734
10 51 +19085051
10 51 «19075388
10 51 19065744
10 51 +19056119
10 51 «19046514
10 51 +19036928
10 51 «19027361
10 51 +19017814
10 51 +19008285
10 51 +18998776
10 51 «18989285
10 51 +18979814
10 51 «18970362
10 51 +18960927
10 51 18951512
10 51 +18942116
10 51 18932738
10 51 +18923379
10 51 18914039
10 51 «18904717
10 S1 +18895414
10 51 «18886128
10 51 +.18876861
10 51 +.18867613
10 51 +18858383
10 51 «18849171
10 51 +18839976
10 51 -18830801
10 51 418821643
10 51 +18812503
10 51 18803382
10 51 +18794277
10 51 .18785192
STATION NUMBER 51 65/08/11 ITERATION NUMBER 3 PASS NUMBER

FREQUENCY2013723.0

T e DEC HA

10 51 18776123
10 51 18767072
10 51 +18758040
10 51 18749025
10 51 «18740027
10 51 «18731047
10 51 18722084
10 51 +18713139
10 51 «18704211
10 51 -18695300
10 51 -18686407
10 51 +18677531
10 51 +18668672
10 51 18659831
10 51 «18651007
10 51 18642200
10 S1 18633409
10 St +18624635
10 51 +18615879
10 51 18607140
10 51 «18598417
10 S1 .18589711
10 51 .18581021
10 S1 «18572349
10 51 +18563693
10 51 «18555054
10 51 418546431
10 51 «18537824
10 51 +18529235
10 S1 «18520661
10 51 +18512104
10 51 «18503563
10 51 + 18495039
10 51 18486531
10 51 +18478039
10 51 18469563
10 51 +18461103
10 51 18452660
10 51 +18444232
10 51 418435820
10 51 <18427424
10 51 «18419044
10 51 418410680

05

-861

PAGE 21

-+3506

PAGE 22




TINE

165146
165156
165206
165216
165226
165236
165246
165256
165306
165316
165326
165336
165346
165356
165406
165416
165426
165436
165446
165456
165506
165516
165526
165536
165546
165556
165606
165616
165626
165636
165646
165656
165706
165716
165726
165736
165746
165756
165806
165816
165826
165836
165846

TINE

165856
165906
165916
165926
165936
165946
165956
170006
170016
170026
170036

170602
170632
170702
170802
170902
170932
171002
171202
171402
171432
171502
171532
171602
171632
171702
171732
171802
171832
171902
171932
172002
172032
172102
172132
172202
172302
172402
172432
172502

STATION NUMBER 51 65/08/11 ITERATION NUMBER 3 PASS NUMBER
FREQUENCY2013723.0
T Q DEC HA
10 51 18402332
10 51 18393999
10 51 18385682
10 51 +18377382
10 51 18369096
10 51 +18360826
10 51 18352572
10 51 +18364332
10 51 +18336109
10 51 18327901
10 5%t +18319709
10 51 +18311532
10 51 -18303370
10 51 +18295223
10 51 18287091
10 51 -18278975
10 51 +18270874
10 51 -18262788
10 51 -18254717
10 51 «1B246661
10 5% +18238620
10 51 +18230593
10 51 +18222582
10 51 +18214586
10 51 «18206604
10 51 +18198638
10 51 -18190686
10 51 +18182749
10 51 18174826
10 51 -18166918
10 51 .18159025
10 51 -18151146
10 51 18143282
10 51 +18135431
10 51 +18127596
10 51 +18119775
10 51 +18111968
10 51 18104176
10 51 +18096398
10 51 18088634
10 51 -18080884
10 51 +1B8073149
10 51 +18065428
STATION NUMBER 51 65708711 ITERATION NUMBER 3 PASS NUMBER
FREQUENCY2013723.0
L] DEC HA
10 51 18057721
10 51 +~18050027
10 51 +18042349
10 51 18034684
10 51 «18027033
10 51 -18019395
10 51 18011771
10 51 -18004162
10 51 <17996567
10 51 -17988984
10 51 -17981416
FREQUENCY2013915.0
0 51 .33134700 03 .100 01 -+0370®% .33476095 03 .114 01 ~0979e
60 51 -17720836
0 S1 .33134038 03 .100 01 ~+0364e .33450786 03 .114 01 --0708e
0 51 .33133398 03 .100 01 0321= ,33505596 03 .114 01 ~«064Te
0 51 .33132781 03 .100 O1 -.0359¢ ,33520521 03 .114 O1 ~+0619e
60 51 17595129
0 51 .33132184 03 .100 01 ~«0320% .3353556] 03 .114 01 ~<0742e
0 51 33131052 03 .100 01 0688¢ ,33565972 03 .114 Ol ~+0620e
0 51 .33129999 03 .100 01 + -+0283% .33596814 03 .1l 01 ~+0642e
60 51 -17394169
0 51 .3312950% 03 .100 01 ~+0354¢ .33612392 03 .11% 01 ~+0399e
80 51 +17355205
0 51 .33129021 03 .100 O1 ~+0507% .33628073 03 .114 01 ~+0347e
60 51 N «17316638
0 51 433128560 03 .100 01 -.0321= ,33643855 03 .114 01 —<0664e
60 51 17278461
0 51 33128116 03 .100 01 =<0356% ,33659735 03 .114 01 ~<0610e
60 51 +17240668
D 51 33127690 03 .100 01 ~.0315¢ .33675712 03 .114 01 ~.0567e
60 51 -17203256
‘0 51 .33127280 03 .100 01 ~.0274¢ .33691785 03 .114 01 ~06T74e
60 51 «17166218
0 51 33126887 03 .100 01 -«0236¢ 33707951 03 .114 01 =.0627e
60 51 «17129549
0 51 433126509 03 .100 01 ~+0319¢ .33724210 03 .114 01 -+0813e
0 51 433126148 03 .100 01 -.0463e ,33740560 03 .114 01 ~+0547e¢
0 51 33125803 03 .100 Ol -+0369¢ ,33757000 03 .114 01 =+0590¢
60 51 17021709
0 51 433125472 03 .100 01 =-«0336e ,33773527 03 .114 OL ~.0762e

08s111

cc3

05
05
0S
05
05
05
05
o5
05
(3]
05
05
05
05
05
05
05
05
05
05
0s
05
05
05
05
05
05
05
05
05
05
oS
0sS
os
05
05
05
[:1]
05
Qo5
05
05
05

861
861
-861
861
-861
861
+861
«861
+861
861
861
861
«861
«861
<861
-861
851
«861
~861
-861
861
861
+861
861
«B61
«B61
-861
861
+B61
<861
861
-861
<861
-861
+861
-861
861
-861
+861
861
«861
«861
-861

08/111

05
o5
05
05
0s
05
0s
os
05
05
05

05

<352

-352

352
352
«352
352
«352
352
352
<352

=352

00

00

00
00
oo
00
oo

o0
00

00

PAGE 23

PAGE 24

~.2881

~e2314

«2456
<0256
—a2734
«1201
<1797
~e2251
-.0535

-2822

2222
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TIME

172532
172602
172632
172702
172732
172802
172832
172902
172932
173002
173032
173102
173202
173302
173332
173402
173432
173502
173532
173602
173632
173702
173732
173802
173832
173902
173932
174002
174032
174102
174132
174202
174232
174302
174332
174402
174432
174502
174702
174732
174802
174832
174902

TIME

174932
175002
175032
175102
175132
175202
175232
175302
175332
175402
175632
175502
175532
175602
175632
175702
175732
175802
175832
175902
175932
180002
180032
180102
180132
180202
180232
180302
180332
180402
180602
180632
180702
180732
180802
180832
180902
180932
181002
181032
181102
181132
181202

STATION NUMBER 51 65708711 ITERATION NUMBER 3 PASS NUMBER 087111
FREQUENCY2013915.0

IC Q OEC HA cc3

60 51 .16986468 05 .352
0 51 .33125157 03 .100 01 -.0585¢ .33790140 03 .1l4 Ol -.0521»

60 51 .16951573 05 .352
0 51 .33124855 03 .100 Ol -.0375s .33806839 03 .114 01 -.0649¢

60 51 .16917018 05 .352
0 51 .33124569 03 .100 01 -.0327s .33823622 03 .114 01 -.0647e

60 51 .16882798 05 .352
0 51 .33124296 03 .100 Ol -.0779¢ .33840487 03 .114 Ol -.0553¢

60 51 .16848912 05 4352
0 51 33124037 03 .100 01 -.0375¢ .33857433 03 .114 01 -.0526%

50 51 .16815351 05 .352
0 51 .33123792 03 .100 01 -.0391e ,33874458 03 .114 Ol -.0527»

0 51 .33123560 03 .100 01 -.0367+ .33891563 03 .114 01 -.0637e

0 51 433123340 03 .100 01 -.0347¢ .33908745 03 .114 01 ~.0613s

60 51 .16716594 05 .352
0 51 .33123133 03 .100 Ol ~.0326% .33926003 03 .Il4 Ol ~.0637e

60 51 -16684301 05 .352
0 51 .33122939 03 .100 01 ~.0307e .33943336 03 114 01 -.0710e

60 51 .16652316 05 .352
0 51 .23122757 03 .100 01 -.0289% .33960744 03 .114 Ol -.0649¢

60 51 416620633 05 .352
0 51 .33122587 03 .100 O1 -.0273¢  .33978223 03 .114 Ol -.0696e

60 51 416589250 05 .352
0 51 .33122429 03 .100 Ol -.0337¢ .33995774 03 .114 01 -.0570s

60 51 .16558162 05 .352
0 51 .33122282 03 .100 01 -.0383% .34013397 03 .114 0) -.0510¢

60 51 <16527367 05 .352
0 51 433122147 03 .100 01 -.0370% .34031088 03 .114 Ol -.0579¢

60 51 +16496859 05 .352
0 51 .33122023 03 .100 O1 ~.0378¢  .34048849 03 .il4 Ol -.0553¢

60 51 +16466636 05 .352
0 51 .33121910 03 .100 01 -.0367¢ 34066676 03 .114 01 -.0674e

60 51 .16436694 05 .352
0 51 .33121807 03 .100 01 -.0358+ .34084570 03 .114 01 -.0563¢

60 51 .16407029 0S5 .352
0 51 .33121715 03 .100 O1 -.0349¢  .34102530 03 .114 Ol -.0597s

80 51 .16377639 05 .352
0 51 .33121634 03 100 01 -.0341s .34120554 03 .114 Ol -.0679¢

0 51 433121501 03 .100 01 -.0328% .34156792 03 .114 01 -.0659¢

60 51 .16291081 05 .352
0 51 .33121449 03 .100 O1 -.0723s ,34175005 03 .11% 01 -.0559¢

60 51 .16262755 05 352
0 51 .33121407 03 .100 01 -.0360% .34193278 03 .114 Ol -.0585s

STATION NUMBER 51 65/08/11 ITERATION NUMBER 3 PASS NUMBER 08/111

FREQUENCY2013915.0

oQ DEC HA cc3

60 51 +16234688 05 .352
0 51 .33121375 03 .100 01 -.0358% .34211612 03 .114 Ol -.0637e

60 51 .16206876 05 .352
0 51 .33121352 03 .100 01 -.0355+ .34230005 03 .114 Ol -.05%4¢

60 51 .16179316 05 .352
0 51 .33121338 03 .100 01 -.03548 .34268456 03 .114 Ol ~.0659%

60 51 +16152005 05 .352
0 51 .33121333 03 .100 Ol -.0354%  .34266965 03 .114 01 -.0508%

80 51 416124941 05 .352
0 51 .33121337 03 .100 01 -.0355+ .34285530 03 .114 Ol -.0563e

60 51 .16098120 05 .352
0 51 .331213%0 03 .100 O1 -.0356% .34304152 03 .114 O -.0684%

60 51 .16071540 05 .352
0 51 .33121371 03 .100 Ol -.0359s .34322829 03 .114 01 -.05908

60 51 .16045198 05 .352
0 51 .33121401 03 .100 01 -.0363% .34341560 03 .114 Ol -.06420

60 S1 +16019090 05 .352
0 51 33121439 03 .100 01 -.0366% 134360345 03 .114 Ol -.0659¢

60 51 .15993216 05 .352
G 51 .33121486 03 .100 01 -.0372s .34379184 03 .114 01 -.0620e

60 51 .15967571 05 -352
0 51 33121540 03 .100 01 -.0377+ .34398074 03 .114 01 -.0647Ts

60 51 .15942154 05 .352
0 51 .33121603 03 .100 O1 -.0385s 34417016 03 .114 01 -.0520%

60 51 +15916961 05 .351
0 51 .33121673 03 .100 01 -.0392¢ .34436009 03 .114 Ol -.0538e

60 51 .15891990 05 .351
0 51 .33121751 03 .100 01 -.0399e .34455052 03 .114 01 -.05008

60 51 .15867239 05 .351
0 51 .33121836 03 .100 01 -.0409% .34474145 03 .114 01 -.06698

0 51 .33122029 03 .100 01 .0328e .34512476 03 .114 01 -.0538e

60 51 .15794280 05 .351
0 51 .33122137 03 .100 01 -.0339s .34531714 03 .114 01 -.0560e

60 S1 «15770383 05 .351
0 51 ,33122251 03 .100 01 -.0352» 34550998 03 .114 01 -.0608¢

60 51 «15746695 05 .351
0 51 .33122373 03 .100 01 ~.0364% .34570329 03 .114 Ol -.0619¢

60 51 +15723213 05 .351
0 51 433122502 03 .100 01 -.0377s .34589706 03 .114 01 -.0596e

60 51 +15699933 05 .351
0 51 433122637 03 .100 Ol -.0392¢ .34609127 03 .114 01 =+0536e

60 51 .15676854 05 .351
0 51 .33122779 03 .100 0} -.0405e .364628594 03 .114 01 ~+0581e

00
00
[
00

00
00

00
00
00

1}

00
00

00
00

PAGE 25

<0630
~.2588
-0967
+1992
~.2139

-.0532

-.1792
<2466
+0322

-.2695
1475
-1855

-.2529

-.0110
2617

—1460

-.1479

+2417

+1665

1426

PAGE 26

-.2734
0383
<2485

-.1743

-.1436
2773

-.0256

-.2334
<1909
-1155

-.2568

0776
-2207
-+2090

-.0750

-.1987
»2310
0693

~+2480
«0986
2100




JPL TECHNICAL REPORT NO. 32-911

STATION NUMBER 51 65708711 ITERATION NUMBER 3 PASS NUMBER 08/111 PAGE 27
FREQUENCY2013915.0
YIME  TC Q DEC HA cc3
181232 60 S1 +15653975 05 .351 00 -.2109
181302 0 51 .33122927 03 .100 O1 ~.0421®  .34648105 03 .1l14 01 ~.0590s
181332. 60 51 .15631292 05 .351 00 0447
181402 0 51 33123083 03 .100 01 ~.0437¢  .34667659 03 .114 01 -.0483¢
181432 60 51 +15608805 05 351 00 -2432
181502 0 51 .33123244 03 .100 01 -.0453%  .36687256 03 .1l4 01 ~.0621e
FREQUENCY2013879.0
182102 0 51 .33124344 03 .100 O1 -.0345¢ .34805709 03 .114 01 ~.0477e
182202 0 51 .33124548 03 .100 O1 -.0366¢ .34825592 03 .114 O1 ~+06640
182602 0 51 33124974 03 .100 Ol -.0389e .34865473 03 .114 01 -.0529¢
183002 0 51 .33126382 03 .100 01 -.0511% .34986012 03 .il4 01 ~.0591¢
FREQUENCY2013871.0
183202 0 51 .33126894 03 .100 Ol -.0464% .35026477 03 .114 01 ~e01l4e
183232 50 51 .15235065 05 .351 00 -.1182
183302 0 51 .331271S7 03 .100 01 -.0350% 35046762 03 .114 01 -.0662¢
183332 80 S1 +15215915 05 .351 00 -.1675
183402 0 51 33127426 03 .100 01 ~.0617e  .35067080 03 .114 01 ~.0610¢
183432 60 51 .15196921 05 .351 00 .2256
183502 0 51 .33127699 03 .100 01 -.0444% .35087433 03 .114 01 -a06240
183532 60 51 .15176086 05 .351 00 L0464
183602 0 51 .33127978 03 .100 01 -.0492¢ .35107818 03 .114 01 -.0521¢
183632 60 S1 +15159405 05 351 00 ~.2578
183702 0 51 .33128260 03 .100 01 -.0521s .35128236 03 .114 O1 -.0621e
183732 60 51 -15140878 05 .351 00 -1353
183802 0 51 .33128548 03 .100 Ol -.0551e .35148687 03 .114 O1 ~:05440
183832 60 51 .15122503 05 .351 00 1772
183902 0 51 .33128841 03 .100 O1 .0640e .35169168 03 114 01 ~e1191e
183932 60 S1 +15104279 05 .351 00 -.2319
184002 O 51 33129138 03 .100 O1 -.0389¢ .35189683 03 .114 01 -.0701e
184032 60 51 «15086204 05 .351 00 -.0071
186102 0 51 +33129440 03 .100 D1 -.0400% .35210228 03 .114 Ol -.0553¢
164132 60 51 .15068275 05 .351 00 +2383
184202 0 51 .33129746 03 .100 01 -.0431s .35230804 03 .l114 01 -.0608e
184232 60 51 +15050494 05 .351 00 -.1128
186302 0 S1 .33130056 03 .100 Ol -.0322¢ ,35251410 03 .114 01 ~.0647e
184332 60 51 .15032858 05 .351 00 -.1606
184402 0 S1 .33130371 03 .100 O1 -.0374e  .35272047 03 .114 Ol ~.0609¢
184432 60 51 .15015364 05 .351 00 .2329
184502 0 51 .33130690 03 .100 Ol -.0465¢ .35292713 03 .114 01 -.0654¢
STATION NUMBER 51 65708/11 ITERATION NUMBER 3 PASS NUMBER 08/111 PAGE 28
FREQUENCY2013871.0 B I .
TIME  TC Q DEC HA cc3
184532 60 51 -14998013 05 .351 00 -0343
184602 0 51 .3313101& 03 .100 Ol -.0498¢ .35313409 03 .114 01 -.0421e
184632 50 51 -14980802 05 .351 00 ~.2549
184702 0 51 .33131342 03 .100 01 -.0352% .35334135 03 .114 01 -.0691e
184732 60 51 +14963730 05 .351 00 -1504
184802 0 51 33131674 03 .100 Ol -.0385s .35354888 03 .114 01 ~<0605¢ e
184832 60 51 -14946796 05 .351 00 +1670
184902 © 51 .33132010 03 .100 01 -.0619% .35375671 03 114 01 -.0581e
184932 60 51 -14929999 05 .351 00 -.2354
185002 0 51 .33132350 03 .100 o1 -.0453% .35396481 03 .114 Ol ~-.0720e
185032 60 51 +14913337 05 .351 00 -.0071
185102 0 S1 .33132695 03 .100 O1 -.0687¢ .35417319 03 .114 01 ~.0503¢ : _ i
185132 60 51 <14896809 05 .351 00 .2ns
185202 0 51 .33133043 03 .100 01 -.0522¢ .35438185 03 .114 01 -.0527e
185232 60 51 +14BB0414 05 .351 00 -.1499
185302 0 51 .33133396 03 .100 01 -.0297¢ .35459078 03 .114 01 — 04540
185332 60 51 -14864150 05 .351 00 -.1528
185402 0 51 .33133752 03 .100 01 -.0413¢ .35479996 03 .l114 01 -.0585¢ .
185632 6D 51 .14848016 05 .351 00 «2646
185502 0 S1 .33134112 03 .100 01 -.0449¢ .35500945 03 .114 01 ~.0657e
185532 60 51 -14832011 05 .351 00 .0026
185602 0 51 33134476 03 .100 Ol -.0686e .35521917 03 .ll4 O1 -.0472¢
185632 60 51 -14816133 05 .351 00 -.2368
185702 O 51 .33134844 03 .100 01 .0417e .35542916 03 .114 O1 -.0872¢ L
185732 60 51 .14800383 05 .351 00 1641
185802 O 51 .33135215 03 .100 01 -.0360% .35563940 03 .114 01 ~.0630%
185832 60 51 -14784758 05 .351 00 +1392
185902 0 S1 .33135590 03 .100 01 -.0398¢ .35584990 03 .114 01 ~.05%4e
185932 60 51 +14769256 05 .351 00 ~.2427
190002 O 51 .33135969 03 .100 01 -.0436% .35606065 03 .114 01 ~e0679« i o e
190032 60 51 i -14753878 05 2351 00 .0360
190102 0 51 .33136351 03 .100 01 -.0474s .35627165 03 .114 01 40508«
190132 60 51 .14738621 05 .351 00 <2627
190202 0 51 33136738 03 .100 01 -.0513e .35648289 03 .114 01 -.0518e
190232 60 St «14723485 05 .351 00 -.a1n9
190302 0 51 433137127 03 .100 01 -.0312¢ .35669437 03 .114 O1 -.0872¢ B T
190332 60 51 .14708469 05 2351 00~ -.1050
190402 0 51 .33137520 03 .100 01 -.04T1e .35690610 03 .114 01 ~.0546%
190432 60 51 +14693571 05 351 00 -2432
190502 0 51 .33137917 03 .100 01 -.0610e .35711806 03 .114 Ol ~.0684%
190532 60 51 +14678790 0% .351 00 -.0264
190602 0 51 33138317 03 .100 01 -.04500 .35733026 03 .114 O1 —e04430
190632 60 51 . +14664125 05 .351 00 -.2119
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TIME

190702
190732
190802
190832
190902
190932
191002
191032
191102
191132
191202
191232
191302
191332
191402
191602
191632
191702
191732
191802
191832
191902
191932
192002
192202
192232
192302
192332
192402
192432
192502
193102
193132
193202
193232
193302
193502
193702
193902
193932
194002
194032
194102

TIME

194132
194202
196232
194302
194332
194402
194432
196502
194532
194602
194632
194702
194732
194802
194832
194902
194932
195002
195032
195102
195132
195202
195232
195302
195332
195402
195432
195502
195532
195602
195632
195702
195732
195802
195832
195902
195932
200002
200032
200102
200132
200202
200232

STATION NUMBER 51 65/08/11
FREQUENCY2013871.0

T Q DEC

0 51 .33138721 03 .100 Ol ~.0391e
60 51

0 51 .33139127 03 .100 Ol ~+0372¢
60 51

0 51 .33139537 03 .100 01 ~e0413e
60 51

0 51 ,33139951 03 .100 O} ~e0454e
60 51

0 51 .33140367 03 .100 01 =+0496»
60 51

0 51 .33140787 03 .100 01 ~+0398e
60 51

0 51 33141210 03 .100 O1 —e044le
60 51

0 51 33141636 03 .100 O1 ~+0483¢
0 51 33142498 03 .100 01 ~.0569¢
60 51

0 51 .33142933 03 .100 OL =.0613e
60 51

0 51 33143372 03 .100 01 —.0657¢
60 51

0 51 33143813 03 .100 Ol ~.0701e
60 51

0 51 .33144258 03 .100 O1 ~+0605¢
0 51 .33145155 03 .100 Ol —+0475e
60 51

0 51 .33145608 03 .100 01 ~+0360¢
60 51

0 51 .33146064 03 .100 Ol ~+0405¢
60 51

0 51 .33146523 03 .100 Ol ~.0452¢
0 51 .33149333 03 .100 Ol ~.0571s
60 51

0 51 .33149810 03 .100 01 —+0619»
60 51

0 51 .33150291 03 .100 01 —.0667e
0 51 .33151259 03 .100 01 ~+0764s
0 51 .33152237 03 .100 01 —0461e
0 51 .33153225 03 .100 0O} ~+0480¢
60 51

0 51 33153723 03 .100 01 -+0469%
60 51

0 51 .33154223 03 .100 01 ~«0480e
STATION NUMBER 51 45/708/11

FREQUENCY2013871.0

0 51 .33154726
0 51 .33155230
0 51 .33185737
0 51 .33156247
0 51 .33156759
0 51 .33157273
0 51 .33157789
0 51 .33158308
0 51 .33158829
0 51 .33159352
0 S1 .33159877
0 51 .33160404
0 51 .33160933
0 51 33161464
0 51 ,33161998
0 51 .33162534
0 51 .33163071
0 51 33163611
0 51 .33164153
0 S1  .33164696

0 51 .33165241

DEC

03
03
03
03
03
03
03
03

.100
.100
+100
<100
.100
+100
+100
-100
+100
«100
<100
100
100
=100
»100
-100
-100
-100
.100
«100
»100

o1
o1
o1
o1
(139
o1
ol
o1
01
o1
o1
01
o1
o1
01
ot
01
01
o1
01

ol

—«0449e
=.0360e
~+0450e
-.0381e
~e0432e
-.0483e
—.0375s
—.04626s
~<0417e
~.0130e
~.0422+
=+0675#
-.0387e
—.0460e
~e0513¢
~+0347e
~e0620¢
~+0353s
~+0408e
~.0081¢

=+0295#

ITERATION

<35754269
+35775535
«35796824
+35818135
35839469
+35860823
+35882200

»35903599
+35946460

«35967921
+35989404
+10906606

«32429622
475534763

97116125
+11871732

2164033757
+27044769

+29219569
+31396124
«35754418
40119461
«44491176
+46679436

+48869374

ITERATION NUMBER

+51060836
-53253900
55448451
57644603
+59842280
262041482
+64242133
+66444308
+68647857
.700852892
73059376
«75267270
«TT476574
+79687213
81899262
«B4112645
+06327363
88543453
490760800
492979482

95199423

NUMBER

HA

03
03
03
03
03
03
03

03
03

03
03
00

00
00

00
(]}

o1
01

(1%
01
01
o1
2%
01

01

HA

01
o1
ol
o1
01
o1
ol
01
ol
o1
(1%
o1
01
o1
ol
o1
ol
01
o1
ol
2

114
o1&
114
o114
o114
oll4
114

o114
114

.l14
.11l4
.114

o1l4
«l1l4

114
ollé

114
ohlé

o114
.114
sll4
114
oll4
o114

oll4

114
ol14
114
«lle
ll4
-114
114
116
114
ll4
lle
lle
«lls
lle
o114
114
olls
alls
olle
114

114

oL
ot
[}
ol
o1
[}
[1}

(13
o1

[}3
01
o1

ol
01

ol

01
01

01
]}
01
13}
ol
o1

o1

0l
01
(43

[ 1}
01
ol
oL
01
01
o1
o1
(%

o1
(23
01

-.0627e
-.0637e
-.0590%
=0T45¢
-.0480e
~.0616¢
—+0754e
~.0475s
-.06T6e
~+0580%
-.0664%
-.0609e
=2 0497
—+0605¢
-.0535+
~.0828%
=20599e
~.0533e
~e0627¢
=+0546e

~.06230

3 PASS

=«0546%
«14649576

=«0610#
14635140

~+0557+
-14620818

~.06470
«14606608

~«0497s
«14592508

~+0511e
+14578519

=+ 0447
16564638

~+04250

20246
+14523639

=+ 04500
+14510185

-.0497«
214496834

~«0385¢
+14483585

~e1255¢

-.0581e
14444450

~.0679¢
«14431605

~+0555%
+14418858

~+0635¢

~e0614e
14332312

-.0566*
«14320321

~+0662s

~+0515¢

~a0635e

~.0564%
«14238877

=.0688%
214227589

-.0577«
3 PASS NUMBER

-14216385
+1420526%
«14194226
+14183271
-14172397
«14161604
14150890
+14140255
«14129698
14119220
+14108818
«14098493
+14088243
14078068
14067967
«14057941
«14047987
«14038104
«14028294
14018555
«14008885

«13999286

NUMBER 08/111

cc3

05
0s
05
05
05
05

05

05
05
05

05

05
05

[1]

05

05

05

#351
«351
=351
+351
«351
-351

+351

+351
«351
.351

«351

«351
+351

«351

#351

+351

«351

#3510

08/11t

ces

05
05
05
05
05
(1]
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05

05

«351
«351
«351
«351
351
+351
-351
«351
«351
«351
«351
351
«351
«351
«351
+351
«351
«351
-351
«351
+351

#351

00

00

00

00

00

PAGE 29

.1880
.1230
~.2549
.0725
.2388
=.2056
-.0745

-.2095
2124
.0967

-.2549

-.2202
-.0582

2549

2017

-.190%

-+2305

0579

PAGE 30

-2119
-.1680
-.0962

.2588
-.0333
-.2070

1738

1421
=.2349

<0439

-2285
=« 1465
-.1299

-2627
-.0039
~a2437

-1934

1426

~+2305
0254
22651

-.1719



TINE

200302
200332
200402
200432
200502
200532
200602
200632
200702
200732
200802
200832
200902
200932
201002
201032
201102
201132
201202
201232
201302
201332
201402
201432
201502
201532
201602
201632
201702
201732
201802
201832
201902
201932
202002
202102
202202
202232
202302
202332
202402
202432
202502

TIME

202532
202602
202632
202702
2027132
202802
202832
202902
202932
203002
203032
203102
203132
203202
203232
203302
203332
203402
203432
203502
203532
203602
203632
203702
203732
203802
203832
203902
203932
204002
204032
204102
204132
204202
204232
204302
204332
204402
204432
204502
204702
204732
204802

STATION NUMBER 51 65708711
FREQUENCY2013871.0

T Q DEC

0 51 .33165789 03 .100 01 ~+0350e
60 51

0 51 .33166339 03 .100 O1 —«04040
60 51

0 51 .33166890 03 .100 01 =«0299%
60 51

0 51 433167443 03 .100 01 -+0334e
60 51

0 51 .33167998 03 .100 01 —+0389%e
60 51

D 51 .33168555 03 .100 O1 ~oOhbbe
60 51

0 51 .33169113 03 .100 01 ~+0500«
60 51 .

0 51 .33169674 03 .100 O1 ~+0336e
60 51

0 51 .33170236 03 .100 Ol =+0332¢
60 51

0 51 .33170801 03 .100 01 -.0387»
60 51

0 51 .33171366 03 .100 O1 ~e04430
60 51

0 51 33171934 03 .100 01 ~<0499¢
60 51
0 51 433172503 03 .100 01 ~+0436e
60 51
0 51 .33173074 03 .100 01 ~.0573%
60 51
0 51 .33173647 03 .100 01 —<0449e
60 51
0 51 .33174221 03 .100 01 -+0387e
60 51
0 51 433174798 03 .100 01 - 0444
60 51
0 51 .33175375 03 .100 O1 —.044le
0 51 33175955 03 .100 01 -<0359e
0 51 33176535 03 .100 01 ~.0416e
60 51
0 51 .33177118 03 .100 01 —eD4The
60 51
0 51 .33177702 03 .100 O1 ~20&l1e
60 51
0 51 .33178286 03 .100 O} ~+0330e
STATION NUMBER 51 65708711
FREQUENCY2013871.0

L] DEC

60 51

0 51 .331783875 03 .100 01 -.0388e
60 51

0 51 33179464 03 .100 Ol —.044Tn
60 51

0 51 .3318005¢ 03 .100 01 -+0305e
50 51

0 51 .33180646 03 .100 01 -+«0503e
60 51

0 51 .3318123% 03 .100 01 ~.0342¢
60 51

0 51 .33181833 03 .100 O1 ~«0581%
60 51

0 51 33182430 03 .100 01 ~+0420e
60 S1

0 51 .33183027 03 .100 O1 —-.04B0*
60 S1

0 51 .33183627 03 .100 01 -.0538+
60 51

0 51 .33184227 03 .100 O1 ~+0598+
60 51

0 51 33184829 03 .100 O1 ~+0417e
60 51

0 51 .33185432 03 .100 O1 ~a0437e
60 51

0 51 .33186036 03 .100 01 ~«0497s
60 51

0 S1 .33186643 03 .100 O1 ~e0557«
60 51

0 51 33187250 03 .100 01 ~+0616%
60 51 -

0 SI .33187859 03 .100 01 =«0676"
60 51

0 51 .33188469 03 .100 01 ~+0498¢
60 S1

0 51 .33189080 03 .100 01 ~+0438e
60 51

0 51 .33189692 03 .100 01 ~+0419¢
60 51

0 51 .33190307 03 .100 O1 —+0419¢
0D 51 433191538 03 .100 01 ~.0461e
60 51

0 51 .33192155 03 .100 01 ~.0522¢

ITERATION NUMBER

-97420657
99643113
-10186682
+10409180
+10631795
-10854536
«11077391
«11300365
«11523456
211746662
+11969986
12193421
+12416966
12640621
+12864387
13088264
«13332243
.13536333
13760526
-13984821
-14209220
14433718
«14658322

HA

01

<114
114
<114
=114
114
114
«114
114
oll4e
.114
114
<114
114
«114
.l14
«ll4
114
+114
114
114
114
114
o114

o1

01

ITERATION NUMBER

-14883021
+«15107823
.153327117
15557710
-15782798
16007977
16233255
«16458621
- 16684079
«16909627
17135268
«17360991
«17586803
+17812706
«18038689
18264759
« 18490909
18717143
189463465

19169863
+19622898

«19849535

HA

114
114
114
114
114
-114
114
114
114
<114
.ll;
114
s1l1¢
k14
#1164
114
114
o114
114

114
114

.114

o1
o1

o1

JPL TECHNICAL REPORT NO. 32-911

PASS NUMBER 087111

~-0562e
~«05642¢
=+0725«
-+0507e
~«0610=
~-0596¢
~+0482¢
~.0691e
~.0538e
~+0529¢
—<0480e
~+0432+
~+0605+
~+0420e
~+0535e
~.0573s
~.0530e
-«0627e
-+0588¢
-.0569¢
—+0510s
~e0854¢

~+0737e

«13989755
13980293
«13970899
«13961571
«13952310
«13943115
+13933985
«13924921
»13915920
«13906983
.13898108
13889296
13880545
«13871857
«13863228°
13854660

+13846151

«1382097S
.13812698

«13804478

PASS NUMBER

~+0543e
~+0588¢
~.0575¢
-.0563¢
—+0632«
-.0521s
—+0532¢
=< 0544
-+ 0657«
~.05%0e
~e0464e
~+0540e
~+0536¢
~<0552¢
=+0510e
=.046%¢
—.0548¢
~+0649
~«0549e

~.0671e
-.0598=

~+0402¢

-13796315
-13788207
«13780155
13772157
«13764213
«13756323
«13748485
13740700
«13732968
-13725287
«13717657
«13710078
«13702548
«13695069
«13687639
13680257
-13672923
13665637
-13658398

«13651206

+13629907

cc3

05 .351
05 .351
05 .351
05 .351
05 <351
05 .351
65 .351
05 .351
05 .351
05 .351
05 .351
05 .351
05 .351
05 .351
05 .351
05 .351

05 .351

05 .351
05 .351
05 .351

o08/111

cc3

05 351
05 .351
05 .351
05 .351
05 .351
05 .351
05 .352
05 .352
05 .352
05 .352
05 .352
05 .352
05 .352
05 .352
05 .352
05 352
05 .352
05 .352
05 .352
05 .352

05 .352

P

AGE 31

~«0916
<2373
~.0183
-2075
+1704
«1313
~.2388
0593
227N
~e169%
—.0947
2510
~.0316
~.2100
+1855
1204

-.2539
~21943

-.0684

2520

AGE 32

-.0519 "

~+2104
«2085
0901
-.2329
0742
«2285
-.1870
-.0713
+2598
—.0601
~e1973
<1987
-1113
~e2417
+0732
+2070
-e1567
~0681
2236

+1738

127
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TIME

205002
205032
205102
205132
205202
205232
205302
205332
205402
205432
205502
205532
205602
205632
2051702
205732
205802
205832
205902
205932
210002
210032
210102
210502
210532
210602
210632
210702
210732
210802
210832
210902
210932
211002
211032
211102
211132
211202
211232
211302
211332
211402
211432

TIME

211502
211532
211602
211632
211702
211732
211802
211832
211902
211932
212002
212032
212102
212132
212202
212232
212302
212332
212402
212432
212502
212532
212602
212632
212702
212732
212802
212832
212902
212932
213002
213032
213102
213132
213202
213232
213302
213332
213402
213432
213502
213532
213602

STATION NUMBER 51 65/08/11 ITERATION NUMBER 3 PASS NUMBER 08/111
FREQUENCY2013871.0

fC Q DEC HA ces

0 51 .3319339¢ 03 .100 01 —«044%e .20303035 02 .114 01 ~.0614e

60 S1 «13609011 05 .352
0 S1 .33194015 03 .100 O1 -+0206* .20529904 02 .1l14 01 =.0580e

60 51 +13602134 05 .352
0 51 .33194638 03 .100 01 =«0427¢ .20756843 02 .11%4 01 ~.0667¢

60 51 +13595299 05 .352
0 51 .33195261 03 .100 01 -+0409% .20983857 02 .114 01 ~+0735e

60 51 «13588508 05 .352
0 51 ,33195886 03 .100 01 —~+0350% .21210943 02 .114 01 ~+0565%

60 51 +13581758 05 .352
0 51 33196511 03 .100 01 =+0413% .21438106 02 .114 01 =+0535«

60 51 +13575051 05 .352
0 51 .33197138 03 .100 O1 ~e0474e  .21665337 02 .114 01 ~.05440e

60 S1 13568384 05 4352
0 51 433197766 03 .100 01 -.0376¢ ,21892636 02 .114 Ot ~+0615¢

60 51 «13561759 05 +352
0 51 .33198395 03 .100 Ol ~.0438% .22120012 02 .l14 01 -.0527+

60 51 +13555175 05 +352
0 51 .33199026 03 .100 O1 -.04008 ,22347452 02 .114 01 ~+0599»

60 51 +13548630 05 .352
0 51 .33199657 03 .100 Ol ~.0463® ,22574964 02 .114 01 ~+0613e

60 51 +13542126 05 .352
0 51 .33200289 03 .100 Ol ~.0544e ,22802538 02 .114 0O} =e0466%

0 51 .33202829 03 .100 01 ~+0415#% ,23713511 02 .114 Ol ~<0609e

60 51 413510183 05 .352
0 51 433203467 03 .100 01 ~+0479% .23941412 02 .114 01 ~.0486e

60 51 +13503908 05 .352
0 51 433204105 03 .100 01 ~.0321e ,24169384 02 .114 0O} -.1023¢

60 51 +136497669 05 .352
0 51 33204744 03 .100 01 ~.0284e ,24397410 02 .114 01 ~.0542»

60 51 +13491467 05 .352
0 51 .33205385 03 .100 01 -.0448e .24625504 02 .114 01 ~e0521s

60 51 +13485301 05 .352
0 51 .33206027 03 .100 01 =+0311le ,24853659 02 .114 01 -.0601s

60 51 «13479171 05 .352
0 51 433206668 03 .100 01 -.0433e ,25081870 02 .1l4 01 -.0341s

60 51 +13473076 05 .352
0 51 .33207312 03 .100 O} -.0637s ,25310143 02 .114 Ol -.0621¢

60 51 +13467016 05 .352
0 51 .33207956 03 .100 O1 -.0500e .25538473 02 .114 01 -.0182¢

60 51 «13460991 05 .352
0 51 .33208601 03 .100 O1 -.0564% ,25766867 02 .114 O%f ~+0485¢

60 51 13454999 05 .352
STATION NUMBER 51 65/08/11 ITERATION NUMBER 3 PASS NUMBER 08/111

FREQUENCY2013871.0

T Q ocC HA cc3

0 51 .33209248 03 .100 Ol ~«0408e ,25995310 02 .114 Ol ~.0527s

60 51 <13449041 05 .352
0 51 .33209894 03 .100 01 -.0492¢ .26223815 02 .114 01 -.0491e

60 51 13443117 05 .352
0 51 .33210542 03 .100 01 ~e0415% .26452376 02 .114 01 -+0654%

60 51 «13437226 05 .352
0 51 .33211190 03 .100 O1 ~.0480% .26680990 02 .114 Ol -+.0659+

60 51 -13431367 05 .352
0 51 .33211840 03 .100 O1 =.0503% .26909666 02 .11l4 01 ~<0364s

60 51 13425540 05 .352
0 51 .33212490 03 .100 01 ~+044Ts .27138390 02 .114 Ol —+0490e

60 51 +13419746 05 .352
0 51 .33213141 03 .100 01 —+0630e .27367172 02 .114 Ol ~+0415+

60 51 13413982 05 .352
0 51 ,33213793 03 .100 01 -.0415¢ .27596002 02 .1l14 Ol ~.0703¢

60 51 13408250 05 .352
0 51 .33214445 03 .100 01 -+0399% .27824886 02 .114 Ol ~.0490=

60 51 +13402549 05 .352
0 51 .33215099 03 .100 01 —-«0464e .28053823 02 .ll14 Ol -.0576%

60 51 +13396878 05 .352
0 51 .33215753 03 .100 01 -+0408% .28262810 02 .114 Ol ~.0684¢

60 51 «13391237 05 .352
0 51 .33216408 03 .100 Ol -+0393s ,28511849 02 .114 0L -.0574e

60 51 «13385626 05 .352
0 51 .33217064 03 .100 01 —<0377¢ .28740938 02 .114 Ol —+0723s

60 S1 13380045 05 .352
¢ 51 433217721 03 .100 01 —+0222% .28970076 02 .114 Ol -.0552%

60 51 «13374491 05 .352
0 51 .33218378 03 .100 01 ~«0386% .29199259 02 .114 01 ~+0563e

60 51 «13368968 05 .352
0 51 .33219036 03 .100 Ol =+0450% .29428492 02 .114 Ol ~.0513s

60 51 «13363471 05 .352
0 51 .33219695 03 .100 01 =+0515¢ .29657778 02 .114 01 ~0443s

60 51 +13358004 05 .352
0 51 .33220354 03 .100 01 =~.0541% .29887105 02 .114 01 ~«0635«

60 51 «13352563 05 .352
0 51 .33221014 03 .100 01 ~+0605% .30116482 02 .114 01 =e0347e

60 51 +13347150 05 .352
0 51 .33221675 03 .100 01 ~+0331e .30345901 02 .114 01 -.0659¢

60 51 +13341764 05 .352
0 51 ,33222336 03 .100 01 -.0396% .30575368 02 .114 Ol =+0573e

60 S5t 13336404 05 .352
0 51 433222999 03 .100 01 ~+0460% .30804878 02 .114 Ol -.0526¢

00
0o
0o

00

00

00
00
00
00

00

00

oo
00
00

00
1]
00

0o

00
o0

PAGE 33

«0195
1968
-.0857
~a1440
+1885
~+4873
-e2041
«0713
-1890
-.1665
-.0955

1143
~. 2441
<0444
«2300
~+1543
-.1245
«2539
~+0360
-.2104

.1812

PAGE 34

.1057
-.2368
.0546
.2300
-.1938
-.0823
.2480
~.0366
-.2021
.1851
.0928
-.2295%
.0524
.2056
-.1709
~.0745
L2432
~.0664
-.1865
.1831

.0928



TImME

213632
213702
213732
213802
213832
213902
213932
214002
214032
214102
214132
214202
214232
214302
214332
214402
214432
214502
214532
214602
214632
214702
214732
216802
214832
216902
214932
215002
215032
215102
215132
215202
215232
215302
215332
215402
215432
215502
215532
215602
215632
215702
215732

TIME

215802
215832
215902
215932
220002
220032
220102
220132
220202
220232
220302
220332
220402
220432
220502
220532
220602
220632
220702
220732
220802
220832
220902
220932
221002
221032
221102
221132
221202
221232
221302
221332
221402
221432
221502
221532
221602
221632
221702
2217132
221802
221832
221902

STATIDN NUMBER

51

FREQUENCY2013871.0

«33223661
33224325
+33224989
+33225654
«33226319
33226985
+33227651
+33228318
«33228986
+33229654
+33230323
+33230992
33231662
+33232332
«33233003
233233674
+33234346
+33235018
«33235690
+33236364

+33237037

DEC

03

SYATION NUMBER 51

-100
+100
«100
«100
-100
<100
«100
«100
-100
+100
-i00
+100
+100
-100
-100
+100
-100
.100
+100
-100

-100

o1
01
01
o1
o1
01
o1
01
o1
01
01
o1
o1
01
01
o1
o1
01
01
o1
o1l

FREQUENCY2013871.0

.332371712
33238386
«33239061
33239736
33240412
«33241088
233241765
«33242461
+33243119
«33243796
33244474
«33245153
33245831
33246510
«33247189
«+33247869
+33268548
«33249228
+33249909
+33250589
«33251270
«33251951

DEC

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

«100
+-100
<100
«100
<100
.100
<100
«100
«100
100
.100
-100
«100
.100
.100
«100
«100
.100
.101
.101
.101
.101

o1
o1
01
01
01
o1
o1
o1
ol
o1
o1

65/08/11

-.0305¢
~e0431e
--0355s
~+0361e
~e 04260
=+0611e
—+0497e
—e0422¢
~+0428e
~+0493e
~+0419e
~<0404e
~.0470
~.0376¢
—o0kb2e
~+0687e
~+0553e
-.0760¢
—+0465¢
—.0531e

~20397e

65708711

~a0463s
~-0609e
~.0735e
—.0481e
~.0287s
—«0214e
~<0460+
~<0526e
~e0413s
—.0479¢
—a0525¢
~.0511e
~e0437e
~+0504e
—«0450%
T -.0536¢
~e0443e
= <0609
~+0436e
~e0482¢
=+0409¢
-.0475e

ITERATION NUMBER

31034432
+31264033
«31493671
-31723358
«31953083
+32182854
+326412662
+32642508
-32872400
+33102325
+33332292
«33562297
«33792343
«34022420
«34252534
«34482690
«34712880
«34943108
35173365
+35403657

+35633986

HA

02

114
114
<114
114
114
-1l14
-114
114
114
114
114
114
113
~113
.113
-113
-113
+113
.113
+113
113

01
o1
o1
o1
o1
o1

o1

ITERATION NUMBER

+35864345
+36094743
+36325170
-36555631
36786118
37016643
+3726T198
«37477780
37708395
-37939037
«38169712
+38400409
«38631137
+38861895
+33092679
«39323493
+39554330
-39785200
40016085
+40247000
40477945
«40708908

.113
-113
-113
113
-113
113
-113
113
-113
-113
-113
-113
-113
113
113
-113
-113
-113
-113
«113
-113
«113

3 PASS NUMBER 087111

~+0701=
~«0514e
=+ 0449e
~+0525+
=+0460e
-.0657e
~+0392e
=+0590¢
~+0647e
~+0544e
~+0703e¢
~+0562¢
~+0540e
~+0659e
~-0498s
~+0640e
~.0259e
=+0299+
~<0642e
—+0482e

~.0703e

«13331071
«13325763
«13320482
13315225
«13309993
13304786
+13299603
13294444
+13289309
+13284197
13279108
+13274042
13268998
«13263975
13258976
13253998
«13249040
+13244103
13239187
-13234291
«13229415

«13224559

3 PASS NUMBER

—.0546e
=a052%9=
~+0691e
~0535«
~.0558¢
—<D463e
—a0667e
~«0570e
~+0295¢
~«0601s
~e0466e
~«0571e
=-0537e
=-0504¢
~<0669s
~e0437e
~-0585¢
=+0591e
~+0599¢
~.0627e
-.0496¢

~.0604¢

-13219722
213214904
13210105
«13205324
«13200562
«13195818
13191091
.13186381
-13181688
-13177013
«13172353
13167710
+-13163083
«13158472
13153876
13149295
13144729
«13140177
13135640
«13131116
13126607

cc3

+352
-352
«352
+352
«352
<352
«352
352
352
«352
352
«352
-352
352
+352
+352
352
352
352
«352
«352

352

087111

05
05
o5
05
oS
05
0s
05
05
05
05
05
05
0s
05
05
05
[}
05
05
05

«352
352
«352
-352
352
352
«352
-352
«352
+352
+352
352
352
«352
352
=352
352
353
«353
«353
353

PAGE 35

~e2407
+0674
2153
-.1782
~.0793
2646
=-.0560
~.1973
-2046
-0835
~.2275
<0551
+2158
-.1953
~.0793
+2495
-.0598
~-1895
1763
-0891
—.2354

0715

PAGE 36

1919
-.1738
=+0750

+2393
~.0486
~+2041

<1724
+0994
~e2246
<0342

2104
~+1304
-.1362

-2417
-.0123
—.1978

+1182

1699
~.2266
-.0197

+2397
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TIME

221932
222002
222032
222102
222132
222202
222232
222302
222332
222402
222432
222502
222532
222602
222632
222702
222132
222802
222832
222902
223102
223302
224202
224232
224302
224332
224402
224432
224502
224532
224602
224632
224702
224732
224802
224832
224902
224932
225002
225032
225102
225132
225202

TIME

225232
225302
225332
225432
2257132
225802
225832
225302
225932
230002
230202
230232
230302
230332
230402
230432
230502
230532
230602
230632
230702
230732
230802
230832
230902
230932
231002
231032
231102
231132
231202
231232
231302
231332
231402
231432
231502
231532
231602
231632
231702
231732
231802

STATION NUMBER

STATION

51

FREQUENCY2013871.0

«33252632
+33253314
«33253995
«33254677
-33255359
+33256041
-33256724
»33257407
+33258089
+33258772
+33260138
+33261505
+33267659
+33268343
«33269027
33269712
+33270395
«33271080
33271763
#33272447
»33273131
»33273815

433274499

NUMBER

DEC

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

03

Sl

«101
-101
.101
«101
.101
.101
.101
.101
.101
«101
+101
.101
.101
.101
«101
.101
.101
.101
.101
.101
.101
.101

.101

01
01
o1l
o1
o1
01
o1
01

ol

FREQUENCY2013871.0

.33275183

.33278600
+33279284

+33279967
+33281333

33282015
33282698
.33283380
«33284063
+33284745
+33285427
+33286108
+33286790
33287471
.33280153
.33288833
+33289514
«3329019¢4
«33290874
+33291554
«33292233

03

03
Q3

03
03

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

»101

.101
.101

«101
.101

-101
.101
.101
«101
.101
«101
.101
.101
.101
.101
«101
«101
.101
«101
«101
«101

o1
o1

65708711

-.04029
-.0408%
-.04350
-.0301e
-.0527s
-.04140
-.06481%
-.0527
-.0674e
~.0461e
-.0693e
-.0547%
-.04260
-.0493e
-.0519
-.0505¢
-.0272¢
-+0399e
-.0505%
-.0532¢
-.0538
-.0604

-.0511=

65/08/11

~.0358%

-+0549s
- .0496%

-.0482e
«D494e

-.0560e
—+0486=
-+<0553=
-.0438¢
-.0504¢
-.0551e
-.0696%
-.0563e
~«0548»
—-+0454¢
-.0520%
~e0547w
~.0693e
-.0598»
~.0664%

-.0630e

ITERATION NUMBER

«40939897
«41170913
«41401951
+41633008
+41864090
«42095199
42326327
«42557476
«42788648
«43019838
«43482285
+43944810
+46027091
246258542
+46490012
+46721493
«46952992
«47184505
+47416037
47647576
47879133
«48110704

«4834228%

{TERATION

. 48573890

+49732071
249963742

.50195427
-50658827

+50890547
51122271
«51354012
51585756
51817515
52049281
.52281056
52512842
+52744631
52976438
.53208244
+53440063
53671886
«53903718
54135562

«54367404

HA

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

02

NUMBER

HA

o2

02
02

02
02

02
a2
a2
02
02
02
02
02
02
02
02
02
02
02
02
02

-113
113
+113
113
-113
113
«113
<113
113
<113
.113
113
.113
113
113
2113
113
113
113
<113
«l13
113

113

113

<113
113

113
113

.113
113
113
113
113
113
<113
.113
«113
<113
113
113
<113
«113
<113
113

01
o1

(23
o1
01
ol

ol

at
01

01

(]}

3 PASS NUMBER
.13122112

-.0713s
13117629

~+0562¢
13113159

~.0652+
13108702

~+0541e
«13104258

=+0590¢
«13099826

~.0679¢
+13095406

~+0470e
+13090998

~.0580¢
«13086601

~+0410¢
+13082215

~.0701e

~.0483»

~+0547s

~.0621e
.13021862

=+0554¢
13017616

~.0627=
+13013378

=.0563¢
+13009147

-.0676¢
+13004922

-.0591%
13000705

~+0525%
+12996494

-.0701e
«129922%0

-.0515#
12988091

-.0530e
.12983899

~e1543e
3 PASS NUMBER
-12979712

-.0541+
12975531
+1297135%5
+12958856

—+0459e
212954699

—.0696%
.12950546

~-.0510+

—e0524»
+12938109

=.0460%
«12933971

-.0557s
«12929836

~.0514s
«12925704

-.0491e
+12921575

~+0548¢
+12917449

~.0405e
«12913324

~.0542«
»12909202

-.0459
.12905082

~.0477=
+12900963

-.0575e
+12896846

-.0552+
.12892731

-.0570%
.12888616

=e0448e
+12884504

=-.0505¢
12880391

-.0583s
+12876280

~a0442e

08/111,

cc3

05
05
a5
05
05
0%
05
05
05
05

05
05
05
05
05
05
05
05
0s

05

+353
«353
+353
«353
+353
«353
+353
+353
+353

+353

353
+353
+353
+353
«353
+353
+353
+353
«353

+353

087111

cc3

05
05
05
05
05

05

05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05

+353
353
353
«353
353

«353

«353
<354
«354
354
+354
354
354
<354
«354
«354
«354
354
«354
354
354

354

00

00

00
00
00
[
00
00

00

00

00
00
00
00

00

o1}
00
oo
00

00

PAGE 37

-.0815
-.1821
2212
.0613
~.2646
-1042
1743
~.1841
-.0537

+2480

.0518
~.2358
.0857
+2002
-.1919
~a0414
2192
-.0928
- 1777

2148

PAGE 38

.0515
-«2339
0757
-.0591
2316

-.0820

+0541
~.2246
0940
<1763
~.1953
-.0516
2397
-.0715
-.1680
-1670
« 0840
~.2173
0637
+1934
-+1943

~+0996




TIME

231832
231902
232102
232202

000902
001002
001102
001202
001402
001502
001602
001802
001902

002202
002232
0023902
002332
002402
002432
002502
002532
002602
002632
002702
002732
002802
002832
002902
002932
003002
003032
003102
003132
003202
003232
003302
003332

TIME

003402
003432
003502
003532
003602
003632
003702
003732
003802
003832
003902
003932
004002
004032
004102
004132
004202
004232
004302
004332
004402
004432
004502
004532
004602
004632
004702
006732
004802
005002
005032
005102
005402
005432
005502
005532
005602
005632
005702
005732
005802
010002
010032

STATION NUMBER 51

Tc

L3

oooo

cevoooOBO

FREQUENCY2013871.0

+33292913
33294271
33294949

«33326348
+33327003
+33327656
+33328310
33329614
«33330264
«33330915
33332213
«33332861

DEC

03
03
03

03
03
03
03
03
03
03
03
03

-101
101
-101

102
102
«102
+102
<102
«102
102
«102
102

FREQUENLY2013767.0

«+33334800
«33335445
«33336088
+33336731
33337374
33338016
33338656
+«33339296
233339935
33340573
+33341210

«33341845

03
03
03
03
03
03
03
03
03
03
03

03

STATION NUMBER 51

«102
-102
<102
=102
<102
102
+102
102
<102
<102
«102
.102

o1
o1
o1
ol
01
o1
ol
ol
o1
o1
01
01

65/08/711

—-0475s
-e0627s
~.0492¢

~+0492¢
—+0554=
—e0457=
-« 0479
~+0583%
-.0686%
~+0508«
~.0392¢
- 04564

~.0519¢
~<0601s
~a0442e
~+0483s
—.0544e
~0425%
~+0566¢
- 0468
-.0508e
-«0569+
—+0630e

~.0691e

65/08/12

FREQUENCY2013767.0

33342481
+33343115
«33343749
«3334438]1
33345012
33345643
33346272
-33346901
«33347529
«33348155
+33348780
+33349405
-33350028
+33350650

+33351271
«33352511

+33353129
«33354975

33355588
=33356201
-33356812

33357421
«33358636

03
03

03

03
03

03
03

«102
=102
102
-102
-103
-103
<103
-103
-103
-103
+103
+103
«103
<103

<103
+103

<103
+103

104
104
=106

<104
<104

01
o1

o1
01
o1
o1
01
01
01
o1

o1
o1

01
01

01
01
o1

01
01

-0331e
~+0531«
~«0491e
~+0450e
=~.0511e
~.0511=
~«0531e
~<0470+
~-0450%
-.0509¢
~+0369e
~.0789«
~+0468e
—.0526%

—0bbbe
-.0563e

—.04B81e
-+0295¢

~+0514e
~a0471«
—.0448¢

~+0507s
~«0402%

ITERATION NUMBER

HA

+54599264 02 .113 01
-55062991 02 .113 01
+55294862 02 .113 01
65/08/12
66195939 02 .114 01
«66427863 02 .114 01
+66659788 02 .114 01
+66891710 02 .114 01
«67355536 02 .114 O}
+6758T445 02 .114 01
-67619351 02 .114 Of
-68283148 02 .114 Ol
+68515037 02 .114 01

+69210677 02 .114 01
69442550 02 .114 01
«696T4414 02 o114 OL
«69906276 02 114 01
-70138127 02 .114 01
+70369971 02 .114 01
70601814 02 .114 Ol
-70833646 02 .114 O1
«71065477 02 .114 Ol
«71297296 02 .114 01
«71529111 02 .114 01

«71760917 02 .i14 01

ITERATION NUMBER

HA

71992715 02 114 Q1
«T2224508 02 114 01
72456289 02 .114 01
-72688069 02 .114 01
-72919832 02 .115 01
73151594 02 .115 01
73383347 02 115 01
«73615087 02 .115 01
=-73B846821 02 115 O1
-T4078542 02 <115 O1
74310261 02 .115 01
.56561963 02 115 01
-74773660 02 .115 01
75005349 02 .i15 01

75237020 02 .115 01
75700340 02 .115 01

-75931989 02 .115 Ol
«T6626847 02 115 01

«7685B446 02 .116 01
«77090030 02 .16 01
-77321602 32 .116 01

277553166 02 .116 01
78016242 02 .116 01

3
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PASS NUMBER

-12872168
~.0662%
—<0577¢
-« 0455+
~.0576%
~.0536%
—-0637s
=.05k6%
~<0436%
~«0555¢+
~+0735+
~+0696*
~.0654»
~0594»

-12602239
~«0635s

+12597808
= e 04540

«12593367
-.0632¢

12588918
~+0713s

12584458
~. 0652+

«12579988
~.0691e

+12575508
-<0671e

12571018
~+0630s

«12566518
~«0730

+12562007
~+0529s

+12557487
- .0569¢

«12552955

PASS NUMBER

—.0549»

-12548412
--0647»

-12543859
~.0686"

-12539295
~.0465»

12534720
~e0745»

12530134
~oD6&28

«12525535
—-0642»

12520926
=-0640%

«125163086
-.0599»

-12511674
—.0759s

12507030
~=0557=

«12502374
—«0535¢

«12497707
~=0754=

126493027
~+0613e

.12488336
~+0750e
-+ 0627

«12474187
—0565¢
=+ 0540+

+12455146
~«0696e

«12450354
~a0TT4e

12445549
—.0492=

+12440731
—-0649¢
=«0745e

«12426197

087111

cc3

05 .354

05 .357
05 .357
05 .357
05 .357
05 .357
05 .357
05 .357
05 .358
05 .358
05 .358
05 .358

05 .358

os/111

ces

05 .358
05 .358
05 .358
05 .359
05 .359
05 .359
05 .359
05 .359
05 .359
05 .359
05 .360
05 .360
05 .360
05 .360

05 .361

05 .361
05 .362
05 .362

05 .362

05 <363

o0

PAGE 39

1767

-2231
-.1128
-1724

<2104

0371
-+ 2432

0867

«1768
-+2065
~. 0625

«2246

~.0935

PAGE 40

-1841
-1689
0835

-.2251
<0447
1763

—< 1484

-.1113
-2046

--0350

-«1963
<1216
1343

~-2075

-.1089"

-.2178
L0911 _
.1626

-.2026

-.0686

131
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STATION NUMBER 51 65/08/12
FREQUENCY2013767.0
TIME 1w Q DEC
010102 0 51 +33359243 03 .104 0l ~.0458»
010402 0 51 .33361052 03 .104 Ol ~+0569se
010602 0 51 .33362252 03 .104 01 ~.0382»
010632 60 51
010702 0 51 .33362850 03 .104 01 ~.0498
010732 60 S1
010802 0 51 33363447 03 .104 01 ~.0435
010832 60 51
010902 0 51 .33364042 03 .104 01 =.0510¢
o11lc2 0 51 +33365227 03 .105 Ol =+0402¢
0l1li32 60 51
o0ll202 0 51 +33365818 03 .105 01 ~.0458»
011232 60 51
011302 0 51 433366407 03 .105 01 ~+0372¢
011332 60 51
011402 0 51 433366995 03 .105 Ol -.0427
011502 0 51 .33367581 03 .105 01 -.06483e
011602 0 51 .33368165 03 .105 Ol -0003e
011632 60 51
011792 0 51 433368749 03 .105 01 ~.0352¢
011732 60 51
011802 0 51 433369330 03 .105 01 ~+0406%
011832 60 51
011902 0 51 33369910 03 .105 0Ol ~e04610
011932 60 51
012002 0 51 33371310 03 .105 Ol -.0558¢
012032 60 S1
012102 0 51 433371879 03 .105 01 =0610#
014302 0 51 433383815 03 .110 01 ~.0381e
014332 60 51
014402 0 51 .33386327 03 ,110 01 ~0448¢
014602 0 51 33385341 03 .111 01 -+0361e
014632 60 51
014702 0 51 .33385843 03 .111 01 ~-.0408¢
015002 0 51 433387330 03 .112 01} ~+0625¢
015032 60 51
015102 0 51 .33387817 03 .112 01 ~-.0330#
015132 60 51
015202 0 51 .33388302 03 .113 01 ~e0414e
015232 60 51
015302 0 51 .33388782 03 .113 Ol «23540
MARINER STATISTICS
PASS DATA TYPE BEGINNING
TIME
08/111 cc3 B/11-150306 8/12-01
087122 cc3 8/12-014632 8/12-01
STATION NUMBER 91 65/08/11
FREQUENCY2013767.0
TIME T Q R
144229 1 0 .12418643 04 .216 Ol
144235 1 0 .12827563 04 .260 Ol
144241 1 0 13253428 04 .330 Ol
1646267 1 0 .13694666 04 .455 Ol
144253 1 0 14149836 04 .697 01
144259 1 0 .14617639 04 .127 02 -.0830e
STATION NUMBER 77 65/08/11
FREQUENCY2013767.0
TIME w e R
144439 1 0 .47577135 03 .104 Ol ~4.23440
L44448 1 0 .55340283 03 .104 01 -.0391e
144451 1 0 .58036565 03 .105 01 -20740
144454 1 0 .60775050 03 .105 01 ~.0874e
144457 1 0 .63550124 03 .106 Ol -.0962s
164503 1 0 .69191956 03 .107 01 ~+1309e
144509 1 0 .74932224 03 .108 01 -.15687e
144512 1 0 .77832168 03 .109 Ol -.1685¢
144515 1 0 .80749030 03 .109 O} -.l821e
144518 1 0 .83680874 03 .110 Ol ~+190¢¢
144521 1 0 .86626096 03 .111 01 -.1992e¢
164524 1 0 .89583233 03 .112 01 ~e1777e
164536 1 0 .10150812 04 .116 01 ~e2310¢
144539 1 0 .104508B76 04 .116 01 —2358¢

IFERATION

.T782647765
« 78942242
+ 79405155
479636585
- 79868007

+80099406
-80562156

+80793507
+81024840
-81256151
+BlogT449
-81718726
+81949984
+82181217
«82412434
+82667840

-82898676
+87969472

488199531
+88659509

.88889420
«89578847

+-89808546
+90038181

90267760

H

02
02
02
02
02

Q02
02

02
02
02
02
02
02
02
02
02

02
02

02
02

02
02

02
02
02

A

.116
.116
<116
«116
.116

«116
117

-117
o117
17
#1117
117
117
.118
«118
118

.118
.122

.123
.123

.123
.125

.125
125

126

SIATION 51

END NUMBER DF

TIME POINTS
4332 192
5232 4

NUMBER

01
01
01

o1
a1

0l
o1
ol
0l
o1
01
or
o1
o1

o1
ol

o1
[}

01
01

01

]}

ITERATION NUMBER

+32541825
+27000070
+21736351
+16767080
+12110954
77932320

ITERATION

422323350
.19120891
18206152
«17357832
+165438006
15129821
+13497236
+13338697
+12814009
-12320119
«11854289
«Ll4l4067
+ 98688370
+95280205

E

ol
o1
01
ol
01
00

L

NUMBER

EL

02
02
02
02
02
02
02
02
02
02
02
02
ol
(1%

«104
<104
«105
«105
106
107
«108
=109
109
-110
.1l11
112
-116
o116

3 PASS

[+

05
0s
05

05
05

05

05
05
05
05
05

05

05

05
05
05

NUMBER 087111

3

«364
«365

«365

«366
<366

«367

368
«368
«360
369
369

+385

«388

«393
+394

+396

oo

00

0o

RMS FIRST MOMENT

~.0640%
-.0571+
-+0706e
«12396764
-.0481e
-12391810
-+0577»
12386842
~a0493»
~+0565«
+12371854
~+0640»
12366828
~aQT57#
«12361789
~+0612e
~.0667%
=+ 07230
«12346583
=.0577»
«12341486
~2 00652
+12336373
~s05469
#12331245
=+1001e
«12326103
-.0793e
~.0881s
+12203525
-+0725%
~.0771s
12186907
~-.0833e
~.0857s
«12164515
~.0796e
.12158876
—+0815%
«12153219
1.7617e
STD DEV
226 00 +226 00
+«147 00 -149 00
3 PASS NUMBER
«0163e  .56494318
+0686¢ .58615925
+0347»  .60602845
«0125¢  .62463452
+1030s  ,64206084
+0864% .65838918
3 PASS NUMBER
<4980  ,79520923
~+00T4s .B5074264
+0037e .B6550676
«0033e 87881855
-.0533s .89087079
«0424e  .91181998
«0142%  .92937594
.0509e .93712126
«0125%  .94427931
.0313«  .95091293
-.0193% ,95707650
204478 .96281748
<0106 ,98231061
-.0852¢ .98646753

-.312-02
+241-01

NONE

Az

02
02
02
02
02
02

NONE

108
106
+105
«105
+104
+104
103
»103
102
-102
«102
«102
«102
-102

PAGE 41

.1812
~.1982

-.0637

-.1919
-1836

0725

.1782
-.1748
-a0947

.2163
-.0577

+1201

.1880

+0630
-.2139

+0594

ITERAYTION 3

SECOND MOMENT

«511-01
.221-01

PAGE 42

~.0143e
~.0059%
—.0284¢
~«0089¢
-.0089s
-.0239¢

PAGE 43

~.0211»
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APPENDIX F

Atlas-Centaur VI AFETR ODP Printout

The following pages are facsimiles of the Atlas-Centaur VI (A/C-6) AFETR
ODP printout data.
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APPENDIX G

ODP format description

Block No. references are to Appendixes E and F. All units are in km and sec
unless otherwise specified.

Block No. 1
Block No. 2

Block No. 3
Block No. 4

Block No. 5

Block No. 6
Block No. 7

Block No. 8

Block No. 9

Block No. 10

Control card input.

Input covariance matrix of estimated parameters from postma-
neuver data a priori.

Inverse of Block No. 2

Trajectory based on injection conditions from previous iteration.
Its format is explained in Appendix D.

The normal equation coefficients combined with the a priori
matrix at injection epoch.

Correlation matrix based on Block No. 5

Solution vector and statistics of estimated parameters from last
iteration (see below for explanation of format).

Covariance matrix of estimated parameters, at injection epoch,
from last iteration.

Correlation matrix of estimated parameters, at injection epoch,
from last iteration.

Residual listings and data statistics for the tracking stations. First
the residuals will be listed and then followed by the statistics.

The above sequence is repeated until the orbit converges. See Appendix D for
explanation of trajectory format.
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BLOCK NO. 10 RESIDUAL LISTING FORMAT

Frequency transmitter, frequency in cps

GMT TC Q (ol ok}
XX XX XX X X XXXXXXXX XX XXX XX XXXX'
hr min sec Doppler Trans- Two-way doppler Associated Residuval
count mitting (CC3) valve in cps weight in (observed
time in station (floating point floating minus calcu-
sec number) point lated) in cps

1Residuals followed by an asterisk (*) have been deleted from fit.

BLOCK NO. 10 RESIDUAL LISTING FORMAT FOR AFETR DATA

Frequency XXXXXXX.X (transmitter frequency in cps)"

GMT TCc* Q* R
XX XX XX X X XXXXXXXX XX XXX XX XXXX®
hr min sec Doppler Trans- Program com- Associated Residval
count mitting puted valve of data weight (station
time in station range data (floating observed
sec (floating point point data minus
number) number) program
calculated)
2These columns refer to DSIF data only.
PResiduals followed by an asterisk (*) have been deleted from fit.
‘Format of these three columns is repeated for Elevation (EL) and Azimuth (AZ) data.
BLOCK 7 JOB TITLE
. Clock SOS* XXXXX
{teration number Epoch year/month/day XX XXX XX xxxx‘xx QSOS** XXXXX
GMT hr, min, sec (PC hn:e now) Floating pointing
hr, min, sec numbers
Q DQ STDEVDQ oD Q NEW Q NOMINAL Q DQ (NOM)
X, Y, Z = Position space-fixed Difference in esti- Standard devia- Value of estimated Value of estimated Initial estimate of Total Difference
cartesian component mated parameters tions on estimated parameters from parameters on this parameters in new Q and
in km from previous parameters previous iteration  iteration nominal Q
DX, DY, DZ = Velocity space-fixed iteration and this (Initial estimate
iteration on 1st iteration)

cartesian in km/sec
Rl = Radius in km
LA = Latitude in deg
LO = lLongitude in deg
KE = GMg, in km’/sec’

*Weighted sum of the squares of the residuals.

**Weighted sum of the squares of the residuals plus the product 6xT|-16x where x is the difference in the a priori Q and the value of Q on the particular iteration,
and | is on a priori covariance on Q.
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